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[wherein represents a hydroxy group, a lower alkoxy group, an aralkoxy group, an amino group, or a mono or dl(lower 
alkyl)amino group; one of and R^ Is a hydrogen atom, a halogen atom, a lower alkyi group or a lower alkoxy group, 
while the other Is a hydrogen atom; R" represents a halogen atom, a lower alkyI group, a halo(lower alkyl)group, a 
hydroxy group, a lower alkoxy group, an aralkoxy group, a cyano group, a nitro group, an amino group, a mono or 
di(iower alkyl)amino group, a carbamoyl group, a mono or dl(lower alkyl)catbamoyl group or a group represented by the 
general formula: 
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-NHCOR^ 

(wherein represents a hydrogen atom or a lower alkyi group); the carbon atom marked with (R) represents a carbon 
atom in R configuration; and the carbon atom marked with (S) represents a carbon atom in S configuration] and phar- 
maceutioally acceptable salts thereof, which have excellent Ps-adrenoceptor stimulating effects and are useful as 
agents for the prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypermotility, pollak^ 
iuria, urinary incontinence, depression, or the diseases caused by biliary calculi or hypermotility of biliary tract. 
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Description 
Technical Field 

5 [0001] The present invention relates to novel phenoxyacetic acid derivatives and pharmaceutically acceptable salts 
thereof which are useful as medicaments. 

Background Art 

10 [0002] It is known that three subtypes of sympathetic ^-adrenoceptor, which have been classified as , p2 p3i 
are present and that each receptor subtype is distributed in specified organs In the living body and has specific function. 
[0003] For example, -adrenoceptor is mainly present in the heart and the stimulation of this receptor leads to 
increment of heart rate and cardiac contractility. P2*Adrenoceptor Is mainly present in smooth muscle of blood vessels, 
the trachea and uterus. The stimulation of this receptor leads to vasodilation, bronchodilation and inhibition of uterine 

15 contraction. P3-Adrenoceptor Is mainly present In adipocytes, the gallbladder and intestinal tract. It is known that P3- 
adrenoceptor is also present in the brain, liver, stomach, prostate and so on. It is reported that the stimulation of this 
receptor leads, to increment of lipolysis, inhibition of Intestinal tract motility, increment of glucose uptake, anti-depres- 
sion and so on (Drugs of the Future, Vol.18, N0.6, pp.529-549 (1993); Molecular Brain Research, Vol.29, pp.369-375 
(1995) : European Journal of Phiannacology, Vol.289, pp.223-22B (1995) ; Phamiacology, Vol.51, pp.288-297 (1995)), 

20 [0004] In addition, It is recently reported that in human bladder Ps-adrenoceptor Is predominantly present and that 
human bladder is relaxed by P3-adrenoceptor stimulants (The Japanese Journal of Urology, VoLBB, No.2, p.1B3 (1997) 
; Neurourology and Urodynamics, VoM 6, No.5, pp.363-365 (1 997)). 

[0005] Up to this time, many -adrenoceptor stimulants and P2-ad;enoceptor stimulants have been developed and 
are used for medicinal purposes as cardiotonics, bronctiodilators, preventive agents for threatened, abortion or prema- 
25 ture labor and so on. 

[0006] On the other hand, it has been found that P3-adrenoceptor stimulants are useful as agents for the prevention 
or treatment of obesity, hyperglycemia, the diseases caused by intestinal hyper-motllity, pollakluria, urinary inconti- 
nence, depression, the diseases caused by biliary calculi or hypemnotillty of the biliary tract, or so on. Therefore, studies 
have been actively made to develop excellent P3-adrenoceptor stimulants, but no p3-adrenoceptor stimulant has been 
30 sold yet (Drugs of the Future; Vol.18, N0.6, pp.529-549 (1993) ; European Journal of Pharmacology, Vol.219, pp.193- 
201 (1992) etc.). 

[0007] Consequently, it has been greatly desired to develop novel pQ-adrenoceptor stimulants having excellent P3- 
adrenoceptor stimulating effects. 

[0008] More preferably, it has been desired to develop highly selective and novel p3-adrenoceptor stimulants having 
35 potent p3-adrenoceptor stimulating effects in comparison with Pi and/or P2-adrenoceptor stimulating effects and result- 
ing in reduced side effects caused by p^ and/br Pg-adrenoceptor stimulating effects such as palpitation and trehnor. 

Disclosure of the Invention 

40 [0009] The present Invention relates to a phenoxyacetic acid derivative represented by the general fonnula: 



45 




50 wherein represents a hydroxy group, a lower alkoxy group, an aralkoxy group, an amino group, or a mono or 

dl (lower alkyl)amino group; one of R^ and R^ is a hydrogen atom, a halogen atom, a lower alkyi group or a lower alkoxy 
group, white the other is a hydrogen atom; R^ rejsresents a halogen atom, a lower atkyi group, a halo(lower atkyl)group, 
a hydroxy group, a lower alkoxy group, an aralkoxy group, a cyano group, a nitro group, an amino group, a mono or 
di(lower alkyl)amlno group, a carbamoyl group, a mono or dl (lower alkyl)carbamoyl group or a group represented by 

55 the general formula: 

-nhcors 
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wherein represents a hydrogen atonn or a lower alkyi group ; the carbon atom marked with (R) represents a 
carbon atom in R configuration; and the carbon atom marked with (S) represents a carbon atom in S configuration, or 
a pharmaceutically acceptable salt thereof. 

[0010] The present invention relates to a phannaceutical composition comprising as the active ingredient a phe- 

5 noxyacetic acid derivative represented by the above general forniula (I) or a phamnaceutically acceptable salt thereof. 
[0011] The present invention relates to an agent for the prevention or treatment of obesity, hyperglycemia, the dis- 
eases caused by intestinal hypermotlllty, pollakiuria, urinary Incontinence, depression, or the diseases caused by biliary 
calculi or hypermotlllty of the biliary tract, which comprises as the active ingredient a phenoxyacetic acid derivative rep- 
resented by the above general fonmula (I) or a phamiaceutically acceptable salt thereof. 

10 [001 2] The present invention relates to a method for the prevention or treatment of obesity, hyperglycemia, the dis- 
eases caused by Intestinal hypermotlllty, pollakluria, urinary Incontinence, depression, or the diseases caused by biliary 
calculi, or hypermotillty of the biliary tract, which comprises administering a therapeutically effective amount of a phe- 
noxyacetic acid derivative represented by the above general formula (I) or a phamnaceutically acceptable salt thereof. 
[0013] The present invention relates to a use of a phenoxyacetic acid derivative represented by the above general 

15 formula (I) or a phamnaceutically acceptable salt thereof for the manufacture of a pharmaceuttoai composition for the 
prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypermotlllty, pollakluria, urinary 
incontinence, depression, or the diseases caused by biliary calculi or hypermotillty of the biliary tract. 
[0014] The present Invention relates to a use of a phenoxyacetic acid derivative represented by the above general 
formula (I) or a pharmaceutically acceptable salt thereof as an agent for the prevention or treatment of obesity, hyperg- 

20 lycemia, the diseases, caused by intestinal hypermotlllty, pollakluria, urinary incontinence, depression, or the diseases 
caused by biliary calculi or hypemiotillty of the biliary tract. 

[0015] The present invention relates to a process for the manufacture of a phannaceutical composition for the pre- 
vention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hyper-motility, pollakluria, urinary 
incontinence, depression, or the diseases caused by biliary calculi or hypemnotility of the biliary tract, characterized in 
25 the use, as an essential constituent of said pharmaceutical composition, of a phenoxyacetic acid derivative represented 
by the above general formula (1) or a phamiaceuticalty acceptable salt thereof. 

Best Mode for Carrying Out the Invention 

30 [0016] The present Inventors have studied earnestly to solve the above objects. As a result, it was found that phe- 
noxyacetic acid derivatives represented by the above general formula (I) and phamnaceutteally acceptable salts thereof 
have excellent P3-adrenoceptor stimulating effects, thereby forming the basis of the present Invention. 
[0017] In the present invention, the term "halogen atom" means a fluorine atom, a chlorine atom, a bromine atom 
or an Iodine atom; the term "lower alkyi group" means a straight or branched alkyi group having 1 to 6 carbon. atoms 

35 such as a methyl group, an ethyl group, a propyl group, an isopropyl group, a butyl group, an isobutyl group, a sec-butyl 
group, a te/t-butyl group, a pentyl group, an Isopentyl group, or a hexyl group; the term "lower alkoxy group" means a 
straight or branched alkoxy group having 1 to 6 carbon atoms such as a methoxy group, an ethoxy group, a propoxy 
group, an isopropoxy group, a butoxy group, an isobutoxy group, a sec-butoxy group, a terf-butoxy group, a pentyloxy 
group, an isopentyloxy group, or a hexyloxy group; the tenri "aralkoxy group** means the above lower alkoxy group sub- 

40 stituted by an aryl group such as a phenyl group, or a naphthyl group; the term "mono or dl{lower alkyi) amino group" 
means an amino group which is mono- or di-substituted by the same or different lower alkyi groups as mentioned 
above; the tenn "halo(Iower alkyi) group" means the above lov/er alkyi group substituted by the same or different 1 to 5 
halogen atoms as mentioned above; and the term "mono or di (lower alkyl)carbamoyl group" means a carbamoyl group 
which is mono- or dl-substltuted by the same or different lower alkyi group as mentioned above. 

45 [0018] The compounds represented by the above general formula (I) of the present invention can be prepared 
according to the following procedures. For example, the compounds of the present invention can be prepared by sub- 
jecting an amine compound represented by the fomnula: 



50 




55 

wherein the carbon atom marked with (R) and the carbon atom marked with (S) have the same meanings as 
defined above, to alkylation using an alkylating agent represented by the general formula: 
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5 




wherein R^® represents a lower alkoxy group, an aralkoxy group, an amino group, or a mono or di (lower 
10 alkyl)amlno: group; R"*^ represents a halogen atom, a lower alkyi group, a halo(lower alkyi) group, a lower alkoxy group, 
an aralkoxy group, a cyano group, a nitro group, a protected amino group, a protected mono(lower alkyl)amino group, 
a di(lower alkyl)amino group, a carbamoyl group, a mono or di(lower alkyl)carbamoyl group or a group represented by 
the general fomnula: 

15 -NHC0R5 

wherein has the same meaning as defined above ; X represents a leaving group; and R^ and R^ have the 
same meanings as defined above, in the presence or absence of a base such as /V,/\/-diisopropylethylamine in an inert 
solvent such as A/,A/-dlmethylformamide, removing the protective group in the usual way as occasion demands, and 
20 hydrotyzing the ester group or amide group in the usual way as occasion demands. 

[0019] Of the compounds represented by the above genemi formula (I), the compounds wherein R^ is an amino 
group, or a mono or dl (lower alkyl)amino group can be prepared by subjecting an amine compound represented by the 
above fomnula (II) to alkytation using an alkylating agent represented by the general fomnula: 



25 




(ina) 



wherein R'' represents a lower alkoxy group; and R^, R^, R'*^ and X have the same meanings as defined above, 
in the presence or absence of a base such as W,A/-diisopropylethylamine in an inert solvent such as A/,A/-dimethyIfor- 
mamide, converting the aralkoxy group into a hydroxy group or removing the protective group in the usual way as occa- 
35 sion demands, and subjecting the resulting compound to amidation using the corresponding amine compound in the 
usual way. 

[0020] The amine compound represented by the above fomnula (II) which Is used as a starting nnaterial in the above 
production processes can be prepared by optical resolution of a commercially available enantiomeric mixture In the 
usual way or a method described in a literature, (e.g., J. IVIed. Chem., Vol. 20, No. 7, pp.978-981 (1 977)). 
40 [0021] Processes for the preparation of the compounds represented by the above general fomnula (III) or (Ilia) 
which are used as starting materials in the above production processes are exemplified as follows. 
[0022] Of the compounds represented by the above general formula (lit) or (Ilia), compoundis represented by the 
general fomnula (lllb) In the following scheme can be prepared by the following Method 1 . 

Method 1 



50 




( 3) chlorlnation or iKominatlon ) 

wherein R"^^ represents a halogen atom, a lower alkyi group, a halo (lower alkyi) group, a lower alkoxy group or 
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an aralkoxy group; represents a chlorine, atom or a bromine atom; represents a hydrogen atom, a chlorine atom 
or a bromine atom; R^®, and R*^ have the same meanings as defined above. 

[0023] A phenol derivative represented by the general formula (IV) is allowed to react with an alkylating agent rep- 
resented by the general formula (V) In the presence of a base such as potassium carbonate or /V,A/-diisopropylethyl- 
amine in an inert solvent such as A/,A/-dimethylformamide to alkylate the phenolic hydroxy group. The benzene ring of 
the resulting compound is acylated by Friedel-Crafts reaction using an acid halida compound represented by the gen- 
eral formula (VI). and the acetyl group of the resulting compound is chlorinated or brominated in the usual way as occa- 
sion demands to prepare a compound represented by the general formula (Vila). The compound represented by the 
general formula (Vila) is reduced using a reducing agent such as triethylsilane to prepare a compound represented by 
the general formula (I lib). 

[0024] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented by the 
general formula (Illc) in the following scheme can be prepared by the following Method 2. . 



Me^hod 2 




. or aralkyltttiQn .. 



wherein R^^ represents a lower alkoxy group or an aralkoxy group; Bn represents a benzyl group; MOM repre- 
sents a methoxymethyl group; and R^®, R^, R^ and X^ have the same meanings as defined above. 
[0025] A phenol derivative represented by the general formula (VIII) is allowed to react with benzyl bromide in the 
presence of lithium carbonate in A/,A/-dimethyiformamide to prepare a compound represented by the general formula 
(IX). The other phenolic hydroxy group of the resulting compound represented by the general formula (IX) is protected 
using chloromethyl methyl ether, and the benzyl group Is removed in the usual way to prepare a compound represented 
by the general formula (X). 

[0026] The compound represented by the general formula (X) is allowed to react with an alkylating agent repre- 
sented by the general fonmula (V) in the presence of a base such as potassium carbonate or A/,A/-diisopropylethylamine 
in an inert solvent such as A/,A/-dimethylformamide to prepare a compound represented by the general fonnula (XI). A 
compound represented by the general formula (VI lb) is prepared by treating the compound represented by the general 
formula (XI) under acidic condition to remove the methoxymethyl group and subjecting the acetyl group of the resulting 
compound to halogenation in the usual way, or by subjecting the compound represented by the. general formula (XI) to 
bromination using pyrrolidone hydrotribromide or the like under acidic condition to remove the methoxymethyl group 
and bromlnate the acetyl group at the same time 

[0Q27] After the compound represented by the general formula (Vllb) is reduced using a reducing agent such as 
triethylsilane, the phenolic hydroxy group of the resulting compound is alkylated or aralkylated in the usual way to pre- 
pare a compound represented by a general formula (Illc). 

[0028] Of the compounds represented by the above general fornnula (ill) or (Ilia), compounds represented by the 
general fonmula (Hid) in the following scheme can be prepared by the following Method 3. 
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Method 3 



R 

(V).. /base 



(>CII) 



2)fonnylatlon 



Introduction of 
a leaving group 




R^ 



r2 0 
R^" 9 reduction ''^x^r-'^ 

R** 

(Xiva) 




wherein R^^, R^, R^, R"**^, X and have the same meanings as defined above. 
[0029] A phenol derivative represented by the general formula (XII) Is alkylated with an alkylating agent repre- 
sented by the general formula (V) in the presence of a base such as potassium carbonate or A/,A/-diisopropyiethylamine 
in an inert solvent such as A/,/V-dimethylformamide. The benzene ring of the resulting compound is formylated with tri: 
fluoroacetic acid and hexamethylenetetramine to prepare a compound represented by the general formula (XIII). After 
the fomiyl group of the compound (XIII) is converted into an epoxy group in the usual way, the epoxy group is reductively 
cloven in the usual way to prepare a compound represented by the general formula (XlVa). The alcoholic hydroxy group 
of the compound represented by the general fonnula (XlVa) Is converted Into a leaving group in the usual way to pre- 
pare a compound represented by the general formula (Hid). 

[0030] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented by the 
general fonmula (Hie) in the following scheme can be prepared by the following Method.4. 



Method 4 



r2 * r2 

gj^^'s^f^d 1) dIazotteaUon B^-''"^sjj^(^4d 35 debew^tlon 

(XV) 2)hydroly8li ^^^^y ixvii) 
3) benzylBtton 




R 

IV) / 



HO 



(XlVb) 



<IIXe) 



wherein R"*^ represents a halogen atom, a lower alkyi group or a halo(lower alkyi) group; and R^^ R^, R^, X^ and 
Bn have the same meanings as defined above. 

[0031] . An aniline derivative represented by the general fomiula (XV) Is dlazotlzed in the usual way, and the resulting 
compound Is hydrolyzed to convert Into a phenol derivative. The phenol compound Is benzylated with benzyl halide 
such as benzyl bromide to prepare a compound represented by the general formula (XVI). 

[0032] A phenol derivative represented by the general formula (XVII) is prepared by allowing the compound repre- 
sented by the general formula (XVI) to react with ethylene oxide in the presence of a strong base such as fe/t-butyl lith- 
ium In an Inert solvent such as diethyl ether or tetrahydrofuran, and subjecting the resulting compound to debenzylatlon 
In the usual way. The resulting phenol derivative represented by the general formula (XVII) Is alkylated with an alkylating 
agent represented by the general fonnuta (V) In the presence of a base such as potassium carbonate or A/,A/-diisoprO" 
pylethylamine in an inert solvent such as A/,/V-dimethylformamide to prepare a compound represented by the general 
formula (XlVb). The alcoholic hydroxy group of the compound represented by the general formula (XlVb) is converted 
into a leaving group in the usual way to prepare a compound represented by the general formula (Hie). 
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[0033] Of the compounds represented by the above general fornnula (III) or (Ilia), compounds represented by the 
general formula (lllf) In the following scheme can be prepared by the following Method 6. 



Method 5 

R^Ok^OH 1) nilraUon 





1) reduction 

'NO2 /2) N-aNcylayon 
(xzvc) f 3) Introduction of 
^aprotttdhregroup 

Introduction of 

a leaving group\ . 0 

(llif) 




Introduction of 
a leaving oroup 



wherein R^® represents a protected amino group, a protected mono(lower alkyl)amino group or a di(lower 
alkyl)amino group; R"** represents a nitro group, a protected amino group, a protected mono(lower atkyl)amino group or 
a dl(lower alkyl)amino group; and R^^, R^, R^, X and have the same meanings as defined above. 
[0034] A compound represented by the general fomriula (XI Vc) Is prepared by subjecting a phenol derivative repre- 
sented by the general formula (XVII!) to nitration In the usual way, and subjecting the phenolic hydroxy group of the 
resulting compound to alkytatlon using an alkylating agent represented by the general formula (V) in the presence, of a 
base such as potassium carbonate or /V,A/-diisopropylethylamine in an inert solvent such as /V|A/-dimethylformamide. 
The nitro group of the compound represented by the general formula (XIVc) is reduced in the usual way to derive an 
amine compound, and the amino group of the resulting compound is alkylated or protected as occasion demands to 
prepare a compound represented by the general formula (XlVd). 

[0035] Of the compounds represented by the above general fomnula (XlVd), compounds wherein R"*® is a dimeth- 
ylamlno group can be also prepared by catalytte hydrogenation of the compound represented by the general formula 
(XIVc) in the presence of formaldehyde In the usual way 

[0036] The alcoholic hydroxy group of the obtained compound represented by the general formulae (XIVc) or 
(XlVd) is converted into a leaving group in the usual way to prepare a compound represented by the general formula 
(lllf), 

[0037] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented by the . 
general formula (lllg) In the following scheme can be prepared by the following Method 6. 



Method 6 



. 1). reduction 



(XXX) 

1) debenzylation 



(XX) 



(XXX) 




. (XXVe) 



Introduction of 
a leavlng group ^ 




(lllg) 



wherisin Et represents an ethyl group; and R^^, R^, R^, X, X\ Bn and MOM have the same meanings as defined 



above. 
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[0038] A phenylacetlc acid derivative represented by the general formula (XIX) Is esterified and benzylated in the 
usual way to prepare a compound represented by the general formula (XX). A compound represented by the general 
formula (XXI) is prepared by reducing the compound represented by the general formula (XX) using a reducing agent 
such as lithium aluminum hydride in an inert solvent such as diethyl ether or tetrahydrofuran, protecting the alcoholic 
hydroxy group of the resulting compound with chloromethyl methyl ether In the usual way, and subjecting the benzene 
ring of the resulting compound to cyanatlon using e.g. copper cyanide. 

[0039] The benzyl group of the compound represented by the general formula (XXI) Is removed In the usual way. 
The resulting compound Is alkylated with an alkylating agent represented by the general formula (V) in the presence of 
a base such as potassium carbonate or A/,A/-d'iisopropylethylamine in an inert solvent such as A/,A/-dimethylformamide, 
and the methoxymethyl group is removed by treating the resulting compound under acidic conditions to prepare a com- 
pound represented by the general formula (XI Ve). The alcoholic hydroxy group of the resulting compound represented 
by the general formula (XI Ve) Is converted into a leaving group in the usual way to prepare a compound represented by 
the general fonnula (lllg). 

[0040] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented by the 
general formula (Itlh) in the following scheme can be prepared by the following Method 7. 



Method 7 




OH 1) reductton 



(xxri) (XXIII) . 2)lfitro<lucllonof aim 

(V) /base a laavbig group 



wherein R^*, X, X^ and Et have the same meanings as defined above. 
[0041] An alcohol compound represented by the general fonnula (XXIII) is prepared by reducing the phenylacetic 
acid derivative represented by the fonnula (XXII) with a reducing agent such as borane-dimethylsulfide complex in an 
inert solvent such as diethyl ether or tetrahydrofuran, and subjecting the phenolic hydroxy group of the resulting com- 
pound to aikylation using an alkylating agent represented by the general formula (V) in the presence of a base such as 
potassium carbonate or A/,N-dlisopropylethylamine In an inert solvent such as /V,A/-dimethylformamlde. After the ateo- 
hol compound represented by the general formula (XXIII) is allowed to react with a chlorinating agent such as terf-butyl- 
hypochlorite in an inert solvent such as dichloromethane or chloroform, the alcoholic hydroxy group is converted into a 
leaving group in the usual way to prepare a compound represented by the general formula (lllh). 
[0042] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented t)y the 
general fonnula (llli) In the following scheme can be prepared by the following Method 8. 



Metliod 8 




d3 1 t I T Uradudton of - r _ 



iXXIV) . (XXV) (XXVI) H 



1)daban»ytatlpn •R'vX^O^^,. 



wherein R*"®, R^, R*^, R^, X^ and Bn have the same meanings as defined above . 
[0043] The phenolic hydroxy group of a phenol derivative represented by the general formula (XXIV) is benzylated 
in the usual way, and the alcoholic hydroxy group of the resulting compound is converted into a bromine atom by bro- 
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mination reaction using triphenylphosphine and carbon tetrabronfilde in an inert solvent such as diethyl ether or tetrahy- 
drofuran to prepare a compound represented by the general formula (XXV). 

[0044] After the nitro group of the compound represented by the general formula (XXV) Is reduced in the usual way, 
the amino group of the resulting compound is converted into an amide group using a reactive functional derivative such 
as an acid halide or an active.ester to prepare a compound represented by the general formula (XXVI). The compound 
represented by the general fonrnula (illi) is prepared by subjecting the compound represented by the general fonmula 
(XXVI) to debenzylatlon In the usual way and subjecting the resulting compound to alkylation using an alkylating agent 
represented by the general formula (V) In the presence of a base such as potassium carbonate or /V,/V-diisopropylethyl* 
amine in an Inert solvent such as A/,A/-dlmethylfoniriamide. 

[0045] Of the compounds represented by the above general formula (III) or (ilta), compounds represented by the 
general formula (lllj).in the following scheme can be prepared by the following Method 9. 



Method 9 




1) esterirication 



2)berwylatlon 3 f . 



OOH 



(xxvn) 



(XXVIII) 



1) hydrotipraUoivwidallon 



COOCf^ .2) methoxyinsthytatlon 



(XXIX) 




<xxxix 



(V) /base 



wherein and are the same or different and each represents a hydrogen atom or a lower alkyi group; and 
R^^, R^, R^, X\ Bn and MOM have the same meanings as defined above. 

[0046] A styrene derivative represented by the general, formula (XXVIIl) is prepared by subjecting a benzoic acid 
derivative represented by the general formula (XXVII) to esterification and benzylation in the usual way and subjecting 
the resulting compound to the Wittig reaction using e.g. methyltriphenylphosphonium bromide. 
[0047] . A compound represented by the general fomnula (XXIX) Is preparedbyrconverting the styrene derivative 
represented by the general formula (XXVIII) by hydroboration-oxidation method using a borane agent such as 9-borabi- . 
cyclo[3.3.1]nonane and a peroxide compound such as hydroperoxide in an inert solvent such as diethyl ether or tetrahy- 
drofuran into an alcohol derivative and protecting the alcoholic hydroxy group of the resulting alcohol derivative using 
chloromethyl methyl ether. 

[0048] A compound represented by the general formula (XXXI) is prepared by allowing the compound represented 
by the general fonmula (XXIX) to. react with an amine compound represented by the general formula (XXX), or by hydro- 
lyzing the compound represented by the general formula (XXIX), converting the resulting benzoic acid derivative Into a 
reactive functional derivative such as an acid halide or an active ester in the usual way, and allowing the resulting com- 
pound to react with the amine compound represented by the general fomiula (XXX). After the compound represented 
by the general fomnula (XXXI) is treated under acidic conditions to remove the methoxymethyl group, the resulting alco- 
holic hydroxy group is converted into a bromine atom in the usual way to prepare a compound represented by the gen- 
eral formula (XXXII). 

[0049] After debenzylatlon of the compound represented by the general formula (XXXI I) In the usual way, the result- 
ing compound is alkylated with an alkylating agent represented by the general fonnuia (V) In the presence of a base 
such as potassium carbonate or /V,W-diisopropylethylamine in an Inert solvent such as AtW-dimethylfomiamide to pre- 
pare a compound represented by the general fomnula (II ij). 
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[0050] Of the compounds represented by the above general formula (III) or (Ilia), compounds represented by. the 
general fomnuta (lllk) In the following scheme can be prepared by the following Method 10. 



Method 10 



(XXXIII) 



OH 



0 

(V) /b886 



bromlnation 



{XXXIV) 



2) chlorlrtation 



Ultk) 



wherein R^® and X*" have the same meanings as defined above. 
[0051] The phenol derivative represented by the formula (XXXIII) is alkylated with an alkylating agent represented 
by the general formula (V) In the presence of a base such as potassium carbonate or A/,A/-dlisopropylethylamine in an 
inert solvent such as A/, A/-dimethylformamide to prepare a compound represented by the general formula (XXXIV). The 
compound represented by the general formula (lllk) Is prepared by converting the alcoholic hydroxy group of the com- 
pound represented by the general formula (XXXIV) into a bromine atom by bromination reaction using trlphenylphos- 
phine and cari3on tetrabromlde in an inert solvent such as diethyl ether or tetrahydrofuran, and allowing the resulting 
compound to react with a chlorinating agent such as fe/t-butylhypochlorite in an inert solvent such as dichloromethane 
or chloroform. 

[0052] Of the compounds represented by the above general formula (111) or (Ilia), compounds represented by the. 
general fomiula (lllm) in the following scheme can be prepared by the following Method 11. 



Method 11 



(XXXV) 




CH3 



1) hydroboration^jxidation 



CHs. 2) bromination. 



(xxxyi)^ 



OBn 




(XXXVII) 



Qyi^ 1)daben2ylation 



CH3. 



(V) / 




(Illm) 



wherein X^ and Bn have the same meanings as defined above. 
[0053] The compound represented by the formula (XXXVI) Is prepared by allowing the benzoate derivative repre- 
sented by the fomiula (XXXV) to react with dimethylamlne, or by hydrolyzlng the benzoate derivative represented by the 
formula (XXXV) to converts it into a benzoic acid derivative In the usual way, deriving the benzoic acid derivative Into a 
reactive functional derivative such as an acid hallde or an active ester, and allowing the resulting compound to react 
with dimethylamlne. 

[0054] The compound represented by the iformula (XXXVI) is converted into an alcohol derivative by hydroboration- 
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oxidation method using a borane agent such as 9'borabicyclo[3.3.1]nonane and a peroxide compound such as 
hydroperoxide in an inert solvent such as diethyl ether or tetrahydrofuran. The alcoholic hydroxy group of the resulting 
derivative is converted into a bromine atom by bromination reaction using triphenyiphosphine and carbon tetrabromide 
in an inert solvent such as diethyl ether or tetrahydrofuran to prepare the compound represented by the general formula 
5 (XXXVII). After debenzylatlon of the compound represented by the general formula (XXXVII) In the usual way, the phe- 
nolic hydroxy group of the resulting compound is alkylated using an alkylating agent represented by the general formula 
(V) In the presence of a base such as potassium carbonate or A/,/V-diisopropylethylamine in an inert solvent such as 
A/,W-dimethylformamide to prepare a compound represented by the general fonnula (lllm). 

[0055] In the above production processes, the terms "protected amino group" and "protected mono(lower 
10 alkyl)amino group" mean an amino group and a mono(lower alkyl)amlno group which are protected by a protective 
group generally used as an amino protective group such as a ferf-butoxycarbonyl group, a benzyloxycarbonyl group 
and the like; and the term "leaving group" means a leaving group generally used for A/-a!kylation such as a p-tolue- 
nesulfonyloxy group, a methanesulfonyloxy group, a chlorine atom, a bromine atom or an iodine atom. 
[0056] The compounds represented by the above general fomiutae (IV), (V), (VI), (VIH), (XII), (XV), (XVIII), (XIX), 
75 (XXII), (XXIV), (XXVII), (XXX) and (XXXIII) which are used as starting materials In the above production processes are 
commercially available or can be readily prepared by a method described In. the literature (International Application 
Publication No. WO 94/22834; ibid. No. WO 98/07710; J. Chem. Soc. Perkin Trans. I, 1994., pp. 2169-2176; S. Afr. J. 
Chem., Vol.34, pp. 1 32-1 33 (1 981 ) etc.). 

[0057] The phenoxyacetic acid derivatives represented by the above general fomnula (I) of the present invention 
20 can be converted into their phamrtaceuticaily acceptable salts, In the usual way. Examples of such salts include acid 
addition salts fomied with mineral acids such as hydrochlorb acid, hydrobromic acid, hydroiodic acid, sulfuric acid, nitric 
acid and phosphoric acid; acid addition salts formed with organte acids such as fomiic acid, acette acid, methanesul- 
fonic acid, benzenesulfontc acid, p-toluenesulfonic acid, propionic acid, citric acid, succinic acid, tartaric acid, fumalic 
acid, butyric acid, oxalic acid, malonic acid, maleic acid, lactic acid, malic acid, carbonic acid, glutamic acid and aspartic 
25 acid; inorganic base salts such as a sodium salt, a potassium salt and a calcium salt; and salts fomned with organic 
bases such as triethylamine, piperidine, morpholine, pyridine and lysine. 

[0058] The compounds of the present Invention include their solvates with pharmaceutical ly acceptable solvents 
such as water and ethanol. 

[0059] The compounds of the present invention obtained by the above production process can be isolated and puri- 
30 fied by conventional separation means such as fractional recrystallization, purifkiation using chromatography and sol- 
vent extraction. 

[0060] P3-Adrenoceptor stimulating effects of the compounds represented by the above general formula (I) of the 
present invention were studied by the following procedure. 

[0061] Namely, urinary bladders of ferrets were isolated and preparations were made. The experiment was con- 
35 ducted according to the Magnus method. The ureteral tension without addition of a test compound is expressed as 
1 00%, and the tension of maximal relaxation after addition of 1 0'^M forskolin was expressed as 0%. The test compound 
was added cumulatively. The P3-adrenoc6ptor stimulating effects were evaluated as the concentration of the test com- 
pound required to produce 50% decrease of the tension (i.e., EC50 value). (The Japanese Journal of Urology, Vol.89, 
No.2,p.272(1998)). 

40 [0062] For example, Ps-adrenoceptor stimulating effect of 2-[2-chloro-4-[2-i[(1S,2H)-2-hydroxy-2-(4-hydroxyphe- 
nyl)-1-methylethyl]amino]ethyl]phenoxy]acetic acid was 4.2X1 0"^M (EC50 value). 

[0063] Thus, the compounds represented by the above general formula (1) of the present.invention are excellent P3- 
adrenoceptor stimulants having potent ^-adrenoceptor stimulating effects. 

[0064] The p^-adrenoceptor stimulating effects and P2-adrenoceptor stimulating effects of the compounds repre- 
ss sented by the above general formula (I) of the present invention were studied by the following procedures. 

[0065] Namely, the experiment was conducted using atria of rats according to the Magnus method. The increment 
of heart rate after addition of 1 0 ®M isoproterenol was expressed as 100%. A test compound was added cumulatively. 
The Pi -adrenoceptor stimulating effects were evaluated as the concentration of the test compound required to produce 
a 50% Increase of heart rate (i.e., EC50 value). 
50 [0066] Also, uteri of pregnant rats were isolated and preparations were made. The experiment was conducted 
according to the Magnus method. The sum of uterine contractions during 5 minutes before addition of a test compound 
was expressed as 100%. The test compound was added cumulatively The p2-adrenoceptor stimulating effects were 
evaluated as the concentration of the test compound required when the sum of the contractions during 5 minutes after 
addition of the test compound produces a 50% decrease of the sum of the contractions during 5 minutes before addition 
55 of the test compound (I.e., EC50 value). 

[0067] For example, p^ and P2-adrenoceptor stimulating effects of 2-[2-chloro-4-[2-[[(1S,2f?)-2-hydroxy-2-(4- 
hydroxyphenyl)-1-methylethyl]amino]ethyl]phenoxy)acetjc acid were 7.0x1 0'^M and 1.4x10^M (EC50 value), respec- 
tively. This compound is a selective Ps-adrenoceptor stimulant with reduced p^ and P2-adrenoceptor stimulating effects 



12 



8/29/2007, EAST Version: 2.1.0.14 



EP 1 095 932 A1 



in comparison with a p3-adrenoceptor stimulating effect. 

[0068] Tlie phenoxyacetic acid derivatives represented by the above general formula (I) of the present Invention 
and pharmaceutically acceptable salts thereof have excellent Ps-adrenoceptor stimulating effects and are very useful 
as agents for the prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypennotiiity 
5 such as dian'hea and irritable bowel syndrome, depression, poilakiuria, urinary incontinence, the diseases caused by 
biliary calculi or hypermotility of the biliary tract. 

[0069] Furthermore, the compounds represented by the above general fomiula (I) of the present invention are very 
safe. In acute toxicity tests using rats, for example, when ethyl 2-[2-chloro-4-[2-[[(1 S,2fl)-2-hydroxy-2-(4-hydroxyphe- 
nyt)-1-methylethyl]amino]ethyl]phenoxy]acetate hydrochloride was administered at a dose of 2g/kg, no death was 
10 observed. 

[0070] When the phenoxyacetic acid derivatives represented by the above general formula (I) and pharmaceutically 
acceptable salts thereof of the present invention are employed in the practical treatment, they are administered orally 
or parenterally in the fonri of appropriate compositions such as powders, granules, fine granules, tablets, capsules, 
injections, solutions, ointments, suppositories or poultices. 
15 [0071 ] These pharmaceutical compositions can be formulated In accordance with conventional methods using con- 
ventional pharmaceutical carriers and exclpients. 

[0072] The dosage is appropriately decided depending on the age, sex, body weight and degree of symptoms of 
each patient to be treated, which is approximately within the range of from 1 to 1 .OOOmg per day per adult human in the 
case of oral administration and approximately within the range of from 0.01 to.lOOmg per day per adult human in the 
20 case of parenteral administration, and the daily dose can be divided into several doses per day. 

[0073] The present invention is further illustrated in more detail by way of the following Reference Examples, Exam- 
ples and Test Examples. However, the present invention is not limited thereto. 

Reference Example 1 

25 

gthyl g-[2-broiTio-4'(2-bromoacetyl)phepoxy]acetate 

[0074] To a solution of 2-bromophenol (3.0ml) in acetone (52ml) were added potassium carbonate (5.36g) and 
ethyl bromoacetate (3.44ml), and the mixture was stirred for 20 hours at room temperature. After removal of the insol- 

30 ubie material by filtration, the filtrate was concentrated under reduced pressure. The residue was dissolved in ethyl ace- 
tate, washed with water and brine, and dried over anhydrous magnesium sulfate. The solvent was removed under 
reduced pressure, and the residue was added under Ice-cooling to the reaction mixture that had been stirred for 30 min- 
utes after addition of bromoacetyl bromide (2.26ml) to a stin-ed suspension of aluminum chloride (10.4g) In 1 ,2-dichlo- 
roethane (86ml). The resulting mixture was stirred for 24 hours at room temperature. The reaction mixture was poured 

35 into ice-water and extracted with dichloromethane. The extract was washed with water and dried over anhydrous mag- 
nesium sulfate. Removal of the solvent under reduced pressure gave ethyl 2-[2-bromo-4-(2-bromoacetyl)phenoxy]ace- 
tate(4.57g). 

^H-NMR (CDCI3) 5 ppm: 1.30 (3H, t, J=7.1Hz), 4.28 (2H, q, i;=7.1Hz), 4.36 (2H, s)^ 4.79 (2H, s), 6.83 (1H, d, 
40 J=8.7Hz). 7.91 (1 H, dd. J=8.7. 2.2Hz), 8.22 (1 H. d. J=2.2Hz) 

Reference Example 2 ^.tc^tjrrj:-- 

[0075] The following compounds were prepared according to a similar manner to that described in Reference 
45 Example 1 using the corresponding phenol derivative. 

Ettryl 2-[4-(2-brpmQftcetyi)-g,s-c|iQhlQrpphgnpxy]qpqtftt9 

[0076] 

50 

^H-NMR (CDCI3) 5 ppm: 1 .32 (3H, t, J=7.1Hz), 4.31 (2H, q, J=7.1Hz), 4.51 (2H, s), 4.76 (2H, s), 6.85 (1H, s), 7.76 
(IH.s) 

Ethyl 2-[4-(2-bromoacetyl)-2.5-dlmethylphenoxy]acetate 

55 

[0077] 

^H-NMR (CDCI3) 5 ppm: 1.31 (3H, t, J=7.1Hz), 2.30 (3H, s), 2.52 (3H, s), 4.28 (2H, q, J=7.1Hz), 4.40 (2H, s), 4.69 
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(2H, s), 6.54 (1 H. s), 7.56 (1 H, s) 
Ethyl 2-[4-(g-bromoficety|)-g-QthylPhenQXy]acetate 
5 [0078] 

^H-NMR (CDCI3) 5 ppm: 1.25 (3H, t, J=7.6Hz), 1 ,29 (3H, t, J=7.1 Hz), 2.75 (2H, q, J=7.6Hz), 4.27 (2H, q, J=7.1 Hz), 
4.39 (2H, S). 4.72 (2H, s), 6.74 (1 H. d. J=8.5Hz). 7.80:7.85 (2H, m) 

70 Ethyl 2-[4-(2-brQmoacetyl)-2-QhlQrp-5-mQthylphenoxylacetate 

[0079] 

^H-NMR (CDCI3) 6 ppm: 1 .37 (3H, t, J=7.1 Hz), 2.53 (3H, s), 4.29 (2H. q, J=7.1 Hz), 4.37 (2H, s), 4.77 (2H, s), 6.71 
15 (1H,s),7.79(1H.s) 

^thyl 2-[4-(2-bromoacetyl)>2.5-dif|uorophepoxylacetate 

[0080] 

^H-NMR {CDCI3) 5 ppm: 1.32 (3H, t, J=7.1Hz), 4.30 (2H, q. J=7.1Hz) , 4.46 (2H. s), 4.77 (2H, s), 6.66 (1H, dd, 
J=:1 1.7, 6.4Hz), 7.73 (1 H, dd, J=1 1 .3, 6.6Hz) 

Reference Example 3 

25 ■ 

Ethyl 2-[4-(2-bromoacetyl)-2-hydroxyphenoxy]acetate 

[0081] To a solution of 3',4*-dihydrbxyacetophenone (2.00g) in A/,A/-dimethytformamide {40ml) were added lithium 
carbonate {2.44g) and benzyl bromide (4.0ml), and the mixture was stirred for 14.5 hours at 50°C. To the reaction mix- 

30 ture was added 1 N hydrochloric acid, and the resulting mixture was extracted with a mixed solution of diethyl ether and 
ethyl acetate (3/1). The extract was washed with water and brine, and dried over anhydrous magnesium sulfate. After 
the solvent was removed under reduced pressure, purification of the residue by flash column chromatography on silica 
gel (eluent: hexane/ethyl acetate = 4/1) gave 4'-benzyloxy-3'-hydroxyacetophenone (2.00g). To a stirred solution of the 
obtained 4-benzyloxy-3'-hydroxyacetophenone (2.00g) in dichloromethane (25ml) was added A/,A/-diisopropylethyl- 

35 amine (2.2ml) under ice-cooling, and the mixture was stirred for 10 minutes. Chloromethyl methyl ether (1.2ml) was 
added to the mixture, and the resulting mixture was stirred for 5.5 hours at room temperature. The reaction mixture was 
poured Into a saturated aqueous ammonium chloride solution and extracted with dichloromethane. The extract was 
washed with brine and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pres- 
sure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate = 3/1 ) gave 

40 4'-benzytoxy-3'-methoxymethoxyacetophenone (2.2Bg). 

[0082] To a solution of the obtained 4'-berizyloxy-3'-methoxymethoxyacetophenone (2.28g) in methanol (20ml) was 
added 10% palladium carbon (wet, 50% water) (687mg), and the mixture was stirred for 1 hour at^rd'bmitemperature 
under a hydrogen atmosphere. The catalyst was filtered off, and the filtrate was concentrated under reduced pressure. 
The residue was dissolved, in Ay,/\/-dimethylformamide (20ml), and potassium carbonate (1.21g) and ethyl bromoace- 

45 tate (1 .0ml) were added to the solution. After the mixture was stirred for 13 hours at 40°C, the reaction mixture was 
poured into water and extracted with a mixed solution of diethyl ether and ethyl acetate (5/1 ). The extract was washed 
with water and brine, and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pres- 
sure, purification of the residue by flash column chromatography on silica giel (eluent: hexane/ethyl acetate = 3/1 ) gave 
ethyl 2-(4-acetyl-2-methoxymethoxyphenoxy)acetate (1 .52g). 

so 

^H-NMR (CDCI3) 5 ppm: 1 .29 (3H, t, J=7.1 Hz), 2.56 (3H, s), 3.54 (3H. s), 4.27 (2H, q, J=7.1 Hz), 4.77 (2H, s), 5.30 
(2H, 8), 6.83 (1 H. d, J=8.5Hz), 7.61 (1 H, dd, J=8.5, 2.1 Hz), 7.78 (1 H, d, J=2.1 Hz) 

[0083] To a solution of ethyl 2-(4-acetyl-2-methoxymethoxyphenoxy)acetate (1.51g) in tetrahydrofuran (30ml) was 
55 added pyn-olidone hydrotribromlde (2.92g), and the mixture was stlred for 21 hours at room temperature. The reaction 
mixture was poured into water and extracted with ethyl acetate. The extract was washed with brine and dried over anhy- 
drous magnesium sulfate. After the solvent was removed under reduced pressure, purification of the residue by flash 
column chromatography on silica gel (eluent: hexane/diethyl ether/dichtoromethane = 3/2/2) and subsequent crystalli- 
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zation from hexane and diethyl ether (1/1) gave ethyl 2-[4-(2-bromoacetyl)-2-hydroxyphenoxy]acetate (760mg). 

^H-NMR (CDCI3) 5 ppm: 1 .31 (3H, t. J=7.1 Hz), 4.29 (2H, q. J=7.1 Hz), 4.39 {2H. s). 4.73 (2H; s). 6.79 (1H, br). 6.91 
(1H, d, J=8.5Hz), 7,54 (1H, dd, J=8.6, 2.2Hz), 7.60 (1H, d, J=2.2H2) 

Reference Example 4 

{[0084] The following compound was prepared according to a similar manner to that described in Reference Exam- 
ple 3 using bromoethane Instead of chloromethyl methyl ether. 

Ethyl 2-r4-(2-bromQacetyl)-2-ethoxyphenoxy]acetate 

[0085] 

^H-NMR (CDCI3) 5 ppm: 1 .30 {3H, t. J=7.1Hz). 1 .49 (3H,.t. »^=7,0Hz). 4.18 (2H, q. J=7.0Hz), 4.28 (2H, q, J=7.1Hz). 
4.40 (2H. s), 4.77 (2H, s), 6.82 (1 H. d, J=8.2Hz). 7.50-7.60 (2H, m) • 

Reference Example 5 

Ethyl 2-[2-bromo-4-(2-bromoethyi)phenoxy]acetate 

[0086] To a solution of ethyl 2-[2-bromo-4-(2-bromoacetyl)phenoxy]acetate (2.12g) In trifluoroacetic acid (4.29ml) 
was added triethylsilane (2.67ml), and the mixture was stirred for 1 hour at SC^C. After concentration of the reaction mix- 
ture under reduced pressure, purification of the residue by medium pressure liquid column chromatography on silica gel 
(eluent: hexane/ethyl acetate 5/1) gave ethyl 2-[2-bromo-4-(2-bromoethyl)phenoxy]acetate (1.84g). 

^H-NMR {CDCI3) 8 ppm: 1 .29 (3H. t, J=7.1 Hz), 3.08 (2H,*t» J=7.5H2), 3.52 (2H, t, J=7.5Hz), 4.27 (2H, q, J=7.1Hz), 
4.68 (2H, s), 6.77 (1H, d, J=8.4Hz); 7.08 (1H, dd, J=8,4, 2.2H2). 7.42 (1H. d, J=2.2Hz) 

Reference Example 6 

[0087] The following compounds were prepared according to a similar manner to that described in Reference 
Example 5 using the corresponding ethyl phenoxyacetate derivative. 

Ethvl 2-r4-f2-bromoethylV2-methylphenoxy]acetate 

[0088] 

^H-NMR (CDCI3) 8 ppm: 1 .29 (3H, t. J=7.1 Hz), 2.28 (3H, s), 3.07 (2H,.t, J=7.6Hz), 3.52 (2H, t, J=7.6Hz), 4.26 (2H, 
q, J=7.1Hz). 4.62 (2H, s), 6.64 (1H, d. J=8.2Hz), 6.96 (1H. dd, J=8.2. 1.9Hz), 7.00 (1H. d. J=1.9Hz) 

Ethyl 2-r4-(2- bromoethyl)-2-ethylphenoxy]acetate „ ri: r^^i^r.-^ :sr.:r. 

[0089] 

^H-NMR (CDCI3) 8 ppm: 1 .22 (3H, t, J=7,5Hz), 1 .29 {3H, t, J=7.1 Hz), 2.69 (2H, q, J=7.5Hz), 3.08 (2H, t, J=7.7Hz), 
3.52 (2H, t, J=7.7Hz), 4.25 (2H, q J=7.1Hz). 4.61 (2H, s), 6.65 (1H. d, J=8.3Hz), 6.96 (1H, dd, J=8.3, 2.2Hz). 7.01 
(IH.d, J=2.2Hz) 

Ethvl 2-f4-(2-bromQethyl)-2-ethoxyphenoxy]acetate 

[0090] 

^H-NMR (CDCI3) S ppm: 1 .29 (3H, t, J=7.1Hz), 1.46 (3H, t, J=7.0Hz), 3.09 (2H, t, J=7.6H2), 3.53 (2H, t, J=7:6Hz), 
4.1 0 (2H, q, J=7.0Hz). 4.26 (2H. q, J=7.1 Hz), 4.66 (2H, s). 6.70 (1 H, dd, J=8.1 . 2.0Hz), 6.75 (1 H, d, J=2,0Hz), 6.81 
(IH.d, J=8.1Hz) 
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Ethyl a-[4-(2-t?rQm9Qthyl)-2-hy^rQyyphQn9?(y]^c^lat^ 

[0091] 

"•H-NMR (CDCI3) 8 ppm: 1 ,30 (3H, t, J=7.2Hz), 3.06 (2H. t. J=7.6Hz), 3,52 (2H, t, J=7.6H2), 4.27 (2H, q, J=7,2H2). 
4.63 (2H, s), 6.40 (1 H, br), 6.66 (1 H. dd* J=8.3, 2.0Hz). 6.80-6.90 (2H, m) 

Ethyl 2-[4-(2-bromoethyl)-2.5'dichlorophenoxy]acetate 

[0092] 

^H-NMR (CDCI3) 5 ppm: 1 .31 (3H, t, J=7..1 Hz), 3.1 9 (2H, t, J=:7.5Hz). 3.54 (2H, t, J=7.5Hz), 4.29 (2H, q. J=7.1 Hz), 
4.68 (2H, s), 6.86 (1 H, s), 7.30 (1 H, s) 

Ethyl 2-[4'(g-t?fomoethyl)>2,5>dimethylphepoxy]acetate 

[0093] 

^H-NMR {CDCI3) 5 ppm: 1.30 (3H, t, J=7.1Hz), 2.24 (3H, s), 2.26 (3H, s), 3.00-3,10 (2H, m), 3.40-3.50 (2H, m), 
4.27 (2H, q, j=7.1Hz), 4.61 (2H, s), 6.50 (1H. s), 6.93 (1H, s) 

Ethyl 2-[4-(2-bromQethyl)-2-chlorQ-5-methylphenQxy]acetate 

[0094] 

^H-NMR (CDCI3) 8 ppm: 1 .30 {3H, t, J=7.2Hz), 2.27 (3H,.s), 3.07 (2H, t, J=7.8Hz), 3.47 (2H, t, J=7.8Hz), 4.27 (2H. 
q, J=7.2Hz), 4.67 (2H. s). 6.65 (1 H. s), 7.1 7 (1 H. s) 

Ethyl 2-[4-(2-bromoethyl)-2.5-difluorophenoxy]acetate 

[0095] 

^H-NMR (CDCI3) 8 ppm: 1 .31 (3H, t, J=7.2Hz), 3.1 1 (2H, t, J=:7.3Hz), 3.53 (2H, t, J=7.3Hz), 4.28 (2H. q, J=7.2H2), 

4.67 (2H. s), 6.66 (1H, dd, J=10.4,.6.9H2), 6.97 (1H, dd, J=11.2, 6.9Hz) 

Reference Example 7 

Ethyl 2-f2-benzyloxy-4-(2-bromQethyl)phenoxy1acetate 

[0096] To a solution of ethyl 2-[4-(2-bromoethyl)-2-hydroxyp hen oxy] acetate (400mg) in A/^W-dimethylformamide 
(4ml) were added potassium carbonate (200mg) and benzyl bromide (0.17m]), and the mixture was stirred for 13.5 
hours at room temperature. The reaction mixture was poured Into water and extracted with a mixed solutlon.of diethyK 
ether and ethyl acetate (3/1 ). The extract was washed with water and brine, and dried over anhydrous magnesium sul- 
fate. After the solvent was removed under reduced pressure, purification of the residue by flash column chromatography 
on silica gel (eluent: hexane/ethyl acetate = 17/3) gave ethyl 2-[2-benzyloxy-4-(2-bromoethyl)phenoxy]acetate (252mg). 

^H-NMR (CDCI3) 8 ppm: 1 .28 (3H, t, J=7.1 Hz), 3.05 (2H, t. J=7.6H2), 3.48 (2H, t, J=7.6Hz), 4.24 (2H, q, J=7,1 Hz), 

4.68 (2H, s). 5.15 (2H, s), 6.73 (1 H. dd. J=8.2, 2.0Hz), 6.79 (1 H, d, J=2.0Hz), 6.84 (1 H, d, J=8.2H2). 7.20-7.50 (5H, 
m) 

Reference Example 8 
3'.5'-Dichloro-4'>hydroxyphenacyl bromide 

[0097] To a solution of 4-acetyl-2,6-dlchlorophenol (1 57mg) in tetrahydrofuran (4ml) were added pyrrolidone hydrot- 
ribromide (418mg) and a catalytic amount of concentrated sulfuric acid, and the mixture was stirred for 5.5 hours at 
room temperature. The reaction mixture was poured Into ice-water and extracted with ethyl acetate. The extract was 
washed with brine and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pres- 
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sure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/ethyt acetate = 3/1) gave 
3',5'-dichloro-4'-hyclroxyphenacyl bromide (197mg). 

^H-NMR (CDCI3) 6 ppm: 4,34 (2H, s), 6.33 (1H, br s), 7.94 {2H, s) 

5 

Reference Example 9 
3'-Fiuoro-4'>hydroxyphenacyl bromide 

10 [0098] To a stinred suspension of aluminum chloride (1 7.8g) In 1 ,2-dichloroethane (1 49ml) was added bromoacetyl 
bromide (3.88ml) under Ice-cooling, and the mixture was stirred for 30 minutes. 2-Fluoroanisole (5.0ml) was added to 
the reaction mixture, and the mixture was stirred for 12 hours at room temperature. The reaction mixture was poured 
into ice-water and extracted with dichlorom ethane. The extract was washed with brine and dried over anhydrous mag- 
nesium sulfate. After the solvent was removed under reduced pressure, purification of the residue by medium pressure 

15 liquid column chromatography on silica gel (eluent: hexane/ethyl acetate = 5/1 ) gave 4'-(2-bromoacetoxy)-3'-fluoroph- 
enacyl bromide (4.13g) and 3'-fluoro-4'-hydroxyphenacyl bromide containing impurities (2.57g). To a solution of the 
obtained 4'-(2-bromoacetoxy)-3'-fluorophenacyi bromide (4.1 3g) in ethanol (58.3ml) was added 2N aqueous sodium 
hydroxide solution (6,0ml), and the mixture was stirred for 26 minutes at room temperature. To the reaction mixture was 
added 2N hydrochloric acid (6.0ml), and the mixture was concentrated under reduced pressure. Purification of the res- 

20 Idue and the above-mentioned impure 3'-fluoro-4'-hydroxyphenacyl bromide by medium pressure liquid column chro- 
matography on silica gel (eluent: hexane/ethyl acetate = 5/1) gave 3'-fluoro-4'-hydroxyphenacyl bromide (4.78g). 

"•H-NMR (CDCI3) 6 ppm: 4.37 (2H, s), 5.85 (1 H, br). 7.1 0 (1 H, t. J=8.4Hz), 7.70-7.85 (2H, m) 

25 Reference Example 1 0 

4-(2-Bromoethyl)-2,6-dichloropheno| 

[0099] To a solution of 3',6'-dichloro-4'-hydroxyphenacyl bromide (186mg) in trifluoroacetic acid (507^1) was added 
30 triethylsilane (345^il), and the mixture was stirred for 12 hours at room temperature. After concentration of the reaction 
niixture under reduced pressure, purification of the residue by medium pressure liquid column chromatography on silica 
gel (eluent: hexane/ethyl acetate =12/1) gave 4-(2-bromoethyl)-2,6-dichlorophenol (1 04mg). 

^H-NMR (CDCI3) 8 ppm: 3.06 (2H, t, J=7.3H2), 3.52 (2H, t, J=7.3Hz), 5.78 (1H, br s), 7.13 (2H, s) 

35 

Reference Example 1 1 

[0100] The following compound was prepared according to a similar manner to that described In Reference Exam- 
ple 10 using the corresponding phenacyl bromide derivative. 

40 

4-(g-Br9mQethyl)-2"fluorophenQl 

[0101] 

45 ^H-NMR (CDCI3) 5 ppm: 3.08 (2H, t, J=7,4H2), 3.52 (2H, t. J=7.4Hz). 4.70 (1H, br), 6.85-7.00 (3H, m) 
( Reference Example 12 

5'-(2-BrQmQethyl)-2'-hydroxyfonnanilide 

50 

[0102] To a solution of 4-hydroxyphenethyi alcohol (4.28g) in acetic acid (40ml) was added nitric acid (2.6ml), and 
the mixture was stinred for 40 minutes at room temperature. After concentration of the reaction mixture under reduced 
pressure, water was added to the residue and the resulting mixture was extracted with ethyl acetate. The extract, was 
washed with brine and dried over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure gave 
55 4'-hydroxy-3'-nitrophenethyl alcohol (5.38g). To a solution of the obtained 4'-hydroxy-3'-nitrophenethyl alcohol (2.62g) 
in A/,/V-dimethylformamide (30ml) were added potassium carbonate (2.1 7g) and benzyl bromide (2.0ml), and the mix- 
ture was stirred for 12 hours at room temperature. The reaction mixture was poured into water and extracted with a 
mixed solution of diethyl ether and ethyl acetate (9/1). The extract was washed with water and brine, and dried over 
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anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, purification of the residue by 
flash column chromatography on silica gel (eluent: diethyl ether/dichloromethane = 1/1) gave 4'-benzyloxy-3'-nitroph- 
enethyl alcohor(3.31g). ''H-NMR (CDCI3) 5 ppm: 1.42 (1H, br), 2.85 {2H, t, J=:6.4Hz),:3.87 (2H, t, J=6.4Hz), 5.22 (2H, 
s), 7.06 (1 H, d, J=8.6Hz), 7.30-7.50 (6H, m), 7.74 (1 H, d, J=2.2Hz) 
5 [0103] To a solution of 4'-benzyloxy-3'-nitrophenethyl alcohol (2.1 7g) in dichloromethane (30ml) were added carbon 
tetrabromide (2.90g) and triphenylphosphine (2.08g), and the mixture was stirred for 2.5 hours at room temperature. 
After concentration of the reaction mixture under reduced pressure, purification of the residue by flash column chroma- 
tography on silica gel (eluent: hexane/ethyl acetate = 3/1) gave 4'-benzyioxy-3'-nltrophenethyl bromide (2.12g). 

10 ^H-NMR (CDCI3) 5 ppm: 3.15 (2H. t, J=7.1Hz), 355 (2H, t, J=7.1Hz,) 5.23 {2H. s), 7.08 (1H, d, J=8.6Hz), 7.30- 
7.50 (6H, m), 7.73 (1H, d, J=2.3Hz) 

[0104] To a solution of 4'-benzyloxy-3'-nitrophenethyl bromide (4.32g) in ethanol (35ml) were added 2N hydrochlo- 
ric acid (26ml) and iron powder (3.0g), and the mixture was heated under reflux for 30 minutes. /Vfter cooling, the insol- . 

15 ubie material was filtered off and the filtrate was concentrated under reduced pressure. The residue was baslfied with 
2N aqueous sodium hydroxide solution and extracted with dichloromethane. The extract was washed with brine and 
dried over anhydrous magnesium sulfate. After the solvent wa$ removed under reduced pressure, the residue was dis- 
solved in dichloromethane (20ml). A mixed solution of formic acid and acetic anhydride (3/5) (2.0ml) was added to the 
solution, and the mixture was stin'ed for 20 minutes at room te^mperature. The reaction mixture was poured Into a satu- 

20 rated aqueous sodium bicarbonate solution and extracted with dichloromethane. The extract was washed with brine 
and dried over anhydrous magnesium sulfate. After th^ solvent was removed under reduced pressure, purification of 
the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate = 4/1) gave 2'-benzyloxy-5*-(2- 
bromoethyl)formanilide (1.25g). 

25 ^H-NMR (CDCI3) 8 ppm: 3.00-3.30 (2H, m), 3.50-3.80 (2H, m), 5.00-5.20 (2H, m), 6.85-7.15 (2H, m). 7.30-8.80 
(8H,m) 

[0105] To a solution of 2'-benzyloxy-5'-(2-bromoethyl)formahilide (51 Omg) in methanol (8ml) was added 1 0% palla- 
dium carbon (wet, 50% water) (1 OOmg), and the mixture was stirred for 45 minutes at room temperature under a hydro- 
30 gen atmosphere. The catalyst was filtered off, and the solvent of the filtrate was removed under reduced pressure. 
Purification of the residue by flash column chromatography on silica gel (eluent methanol/dichloromethane/diethyl 
ether = 1/1 0/1 0) gave 5'-(2-bromoethyl)-2'-hydroxyfomianilide (339mg). 

^H-NMR {DMSO3) 8 ppm: 2.80-3.20 (2H, m), 3,50-3.90 (2H, m), 6.70-7.30 (2H, m), 7.80-8.60 (2H, m), 9:i0-10.60 
35 (2H.m) 

Reference Example 13 

M et hy I 2-[4-(2-bromoethy I) -2 . 6- dich lo rop he n oxy]acetate 

40 

[0106] To a solution of 4-(2-bromoethyl)-2,6-dichlorophenol (1 04mg) in acetone (1 .2ml) were added potassium car- 
bonate (133m.g) and methyl bromoacetate (73^1), and the mixture was stirred for 3 hours at room.temperature. The • 
insoluble material was filtered off, and the filtrate was concentrated under.reduced pressure. Purification of the residue 
by mediuni pressure liquid column chromatography on silica gel (eluent: hexane/ethyl acetate =12/1) gave methyl 2-[4- 
45 (2-bromoethyl)-2,6-dichlorophenoxy]acetate (82mg). 

^H-NMR (CDCI3) 8 ppm: 3.09 {2H, t, J=7.3Hz), 3.53 (2H. t, J=7.3Hz), 3.85 (3H. s), 4.63 (2H. s), 7.17 (2H, s) 

Reference Example 14 

50 - 

[0107] The following compounds were prepared according to a similar manner to that described in Reference 
Example 13 using the conresponding phenol derivative. 

Ethyl 2-[4-(2-bromoethyl)-2-fluorophehoxy]acetate 

55 

[0108] 

1 H-NMR (CDCI3) 8 ppm: 1 .29 {3H, t, J=7.1 Hz), 3.09 (2H, t, J=7.5Hz), 3.52 (2H. t, J=7.5Hz), 4.27 (2H, q, J=7.1 Hz), 
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4.67 (2H, s), 6.85-7.00 (3H, m) 

^thyl g-[4-(2-t)romoethyl)-g-forrny|am|nophepoxylacetate 
5 [0109] 

■^H-NMR (CDCI3) 5 ppm: 1.15-1.40 (3H, m), 3.00-3.30 (2H, m), 3.45-3.80 (2H, m), 4.20-4.36 (2H, m), 4.60-4.70 
(2H, m), 6.75-7.1 5 (2H, m), 8.00-8.80 (3H. m) 

10 Reference Example 15 

4'-Hydroxy-3'-(trifiuoromethyl)phenethyl alcohol 

[OIIOJ To a stirred solution of 4-bromo-2-(trifluoronf)ethyl)anlllne (7.05g) In ethanol (70ml) were added 42% aque- 
15 ous tetrafluoroboric add (14.1 ml) and Isoamyl nitrite (5.5ml) under ice-cooling, and the mixture was stin-ed for 30 min- 
utes. To the reaction mixture was added diethyl ether, and collection of the resulting precipitates by filtration gave 4- 
bromo-2-(trifluoromethyi)benzenediazonium tetrafluoroborate (8.69g). A solution (80ml) of the obtained 4-bromo-2-(tri- 
flupromethyl)benzenediazonium tetrafluoroborate (8.69g) in acetic acid was stirred for 12 hours at i20°C, and the reac- 
tion mixture was concentrated under reduced pressure. Water was added to the residue, and the resulting mixture was 
20 extracted with ethyl acetate. The extract was washed with brine and dried over anhydrous magnesium sulfate. After the 
solvent was removed under reduced pressure, purification of the residue by flash column chromatography on silica gel 
(eluent: hexane/ethyl acetate = 2/1) gave 4-bromo-2-(trifluoromethyl)phenol (4.37g). 

^H-NMR (CDCI3) 6 ppm: 5.80 (1H, brs), 6.86 (1H, d, J=8.7Hz), 7.52 (1H, dd, J=8.7, 2.4Hz), 7.63 (1H, d. J=2.4Hz) 

[0111] To a solution of 4-bromo-2-(trifluoromethyl)phenol {4.37g) In A/,W-dimethylformamide (40ml) were added 
potassium carbonate (3.75g) and benzyl bromide (2.59ml), and the mixture was stirred for 12 hours at room tempera- 
ture. To the reaction mixture was added water, and the resulting mixture was extracted with ethyl acetate. The extract 
was washed with water and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced 

30 pressure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate =10/1) 
gave benzyl 4-bromo-2-(trifluoromethyl)phenyl ether (3.37g). To a stirred solution of the obtained benzyl 4-bromo-2-(tri- 
fluoromethyl)phenyl ether (2.05g) in diethyl ether (20ml) was added 1 .46M tert-butyl lithium solution in pentane (1 1 .4ml) 
at -100X, and the mixture was stin-ed for 5 minutes. An excess amount of ethylene oxide was added to the reaction 
mixture, and the mixture was gradually allowed to warm up to -50°C. After a saturated aqueous ammonium chloride 

35 solution was added to the reaction mixture, the resulting mixture was allowed to warm up to room temperature and 
extracted with ethyl acetate. The extract was washed with brine and dried over anhydrous magnesium sulfate. After the 
solvent was removed under reduced pressure, purification of the residue by flash column chromatography on silica get. 
(eluent: hexane/ethyl acetate = 2/1) gave 4'-benzyloxy-3'-(trlfluoromethyl)phenethyl alcohol (1 .46g). 

40 ^H-NMR (CDCI3) 5 ppm: 2.83 (2H, t. J=6.5Hz), 3.54 (2H, t, J=6.5Hz), 5.17 (2H. s), 6.97 (1H. d, J=8.5Hz), 7.28- 
7.48 (7H. m) 

[0112] To a solution (5ml) of 4--benzyloxy-3*-(trlfluoromethyl)phenethyl alcohol (328mg) in ethanol was added 1 0% 
palladium carbon (73mg), and the mixture was stirred for 30 minutes at room temperature under a hydrogen atmos- 
45 phere. After removal of the catalyst by filtration, removal of the solvent under reduced pressure gave 4'-hydroxy-3'-(trif- 
luoromethyl)phenethyl alcohol (195mg). 

^H-NMR (DMSO-cfe) 5ppm: 2.66 (2H, t, J=6.8Hz), 3.50-3.60 (2H, m), 4.61 (1H. t, J=5.1Hz), 6.92 (1H, d, J=8.3Hz), 
7.28 (1 H, d, J=8.3Hz), 7.32 (1 H, s), 1 0.25 (1 H, s) 

50 

Reference Example 1 6 

3'-Ethoxv-4'-hydroxyphenethyl alcohol 

55 [0113] To a stin'ed solution of 3'-ethoxy-4'-hydroxypheny I acetic acid (1.0g) in tetrahydrofuran (25ml) was added 
bo rane-dlm ethyl sulfide complex (l,3ml) at room temperature, and the rnlxture was heated under reflux for 16 hours 
with stirring. After addition of methanol (20ml) to the reaction mixture, the resulting mixture was heated under reflux for 
an hour with stirring, and the solvent was removed under reduced pressure. The residue was dissoh^ed in ethyl acetate. 
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washed with 1 N hydrochloric acid, a saturated aqueous sodium bicarbonate solution and brine subsequently, and dried 
over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure gave 3'-ethoxy-4''hydroxyphene- 
thyl alcohol (790mg). 

^H-NMR (CDCI3) 6 ppm: 1 .39 (1H, t, J=6.2Hz), 1 .44 (3H, t, J=7.0Hz), 2.79 (2H. t, J=6.2Hz). 3.82 (2H, q, J=6.2Hz), 
4.1 1 {2H. q. J=7.0Hz), 5.67 (1 H, s), 6.65-6.75 (2H, m), 6.86 (1 H, d, J=8.5Hz) 

Reference Example 17 

Ethyl 2-[4-(2-hydrQxyethyl)-2-(trlfluQrQmethyl)phenoxy]acetate 

[01141 To a solution of 4'-hydroxy-3'-(trifluoromethyl)phenethyl alcohol (173mg) In A/,A/-dimethylformamide (2ml) 
vyere added potassium carbonate (176mg) and ethyl bromoacetate (112^1), and the mixture was stirred for 1 hour at 
50°C. The reaction mixture was poured into Ice-water and extracted with ethyl acetate. The extract was washed with 
water and dried over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure gave ethyl 2-[4-(2- 
hydroxyethyl)-2-(trifluoromethyl)phenoxy]acetate (268mg). 

^H-NMR {CDCI3) 5 ppm: 1 .29 {3H, t, J=7.1 Hz), 1 .40 (1 H, t, J=:5.6Hz), 2.85 (2H, t, J=6.5Hz), 3.81-3.90 (2H, m), 4.26 
(2H, q, J=7.1Hz), 4.70 (2H, s), 6.83 (1H, d, J=8.4Hz), 7.34 (IH, dd, J=8.4, 2.1Hz), 7.46 (1H, d, J=2.1Hz) 

Reference Example 18 

[0115] The following compounds were prepared according to a similar manner to that described in Reference 
Example 17 using the con-esponding phenol derivative. 

Ethyl 2-[4-(2-hydroxyethyl)-2-nitrophenoxy]acetate 

[0116] 

^H-NMR (CDCI3) 6 ppm: 1 .29 (3H, t, J=7.1 Hz), 1 .58 (1 H, br). 2.86 (2H, t, J=6.4Hz), 3.87 (2H, t, J=6.4Hz), 4.26 (2H, 
q, J=7.1Hz), 4.75 (2H, s), 6.94 (1H, d, J=8.6Hz). 7.40 (IH, dd, J=8.6. 2.2Hz). 7.76 (1H, d. J=2.2Hz) 

Rhyl 2-[4-(2-hyc|royyethyi)-2-methoxyphQnoyy]apetatQ 

[0117] 

^H-NMR (CDCI3) 5 ppm: 1.29 {3H, t, J=7.1Hz), 1.40-1.50 (IH. m). 2.81 (2H, t, J=6.5Hz), 3.80-3.90 (5H. m), 4.26 
(2H, q. J=7.1 Hz), 4.66 (2H, s). 6.70-6.85 (3H, m) 

Ethyl 2-[4-(2-hydrpxyethyl)-3-methoxyphenpxy]acetate 

[0118] 

^ H-NMR (CDCI3) 6 ppm: 1 .31 (3H, t, J=7.1 Hz), 1 .57 (1 H, t, J=5.9Hz), 2.83 (2H, t, J=6.4Hz), 3.75-3.85 (5H, m). 4.28 
(2H, q. J=7.1Hz). 4.59 (2H, s), 6.37 (IH, dd. J=8.2. 2.5Hz), 6.55 (IH. d, J=2.5Hz), 7.50 (IH, d, J=8.2Hz) 

Ethyl 8-[g-9thQxy-4-(8-hydr9xyQthyl)ph9nQ?Qr]aQ9tatQ 

[0119] 

^H-NMR (CDCI3) 8 ppm: 1.29 (3H, t, J=7.1Hz), 1.38 (1H, t, J=6.3Hz), 1.45 (3H, t, v/=7.0Hz), 2.80 (2H, t, J=6.3Hz), 
3.83 (2H, q, J=:6.3Hz), 4.10 (2H, q, J=7.0Hz), 4.25 (2H. q, J=7.1Hz), 4.65 (2H. s), 6.72 (IH. dd, J=8.1, 2.0Hz), 6.78 
(I H, d, J=2.0Hz), 6.83 (1H, d, J=8.1Hz) 
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Ethyl 2-[2-cyano-4-(2-hydroxyethyl)phenoxy]acetate 

5 [0120] To a solution of 3'-bromo-4'-hydroxyphenylacetic acid (1 .26g) In ethanol (1 0ml) was added concentrated sul- 
furic acid (50nl), and the mixture was heated un(^er reflux for 2 hours. After cooling, the reaction mixture was poured 
into Ice-water and extracted with ethyl acetate. The extract was washed with a saturated aqueous sodium bicarbonate 
solution and brine, and dried over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure.gave 
ethyl 3'-bromo-4'-hydroxyphenyiaceiBte {1.26g). To a solution of the obtained ethyl 3'-bromo-4'-hydroxyphenylacetate 

10 (1.26g) in /V,N-dimethylfonnamide (15ml) were added potassium carbonate (850mg) and benzyl bromide (682ul)i and 
the mixture was stinted for 3 hours at eo^'C. The reaction mixture was poured into ice-water and extracted with ethyt ace- 
tate. The extract was washed with water and brine, and dried over anhydrous magnesium sulfate. Removal of the sol- 
vent under reduced pressure gave ethyl 4'-benzyloxy-3'-bromophenylacetate (1.72g). To a stl^ed solution (10ml) of 
lithium aluminum hydride (201 mg) In tetrahydrofuran was added a solution of ethyl 4'-benzyloxy-3'-bromophenylacetate 

15 (1 .72g) in tetrahydrofuran (1 Omt) under ice-cooting, and the mixture was stin^d for 30 minutes. To the reaction mixture 
were added water and a saturated aqueous potassium hydrogensulfate solution, and the resulting mixture was 
extracted with diethyl ether. The extract was washed with brine and dried over anhydrous magnesium sulfate. After the 
solvent was removed under reduced pressure, purification of the residue by flash column chromatography on silica gel 
(eluent: dichloromethane) gave 4'-benzyloxy-3'-bromophenethyl alcohol (837mg). 

20 [0121] To a stirred solution of the obtained 4'-benzyloxy-3*-bromophenethyl alcohol (782mg) In dichloromethane 
(8ml) were added A/,A/-diisopropylethylamine (665^1) and chloromethyl methyl ether (232^1) under ice-cooling, and the 
mixture was stired for 6 hours at room temperature. The reaction mixture was poured into water and extracted with 
ethyl acetate. After the extract was washed with brine, removal of the solvent under reduced pressure gave benzyl 2- 
bromo-4-(2-methoxymethoxyethyl)phenyl ether (804mg). To a solution of benzyl 2-bromo-4-(2-methoxymethoxye- 

25 thyl)phenyl ether (804mg) in A/,/\/-dlmethylformamide (5ml) was added copper(l) cyanide (458mg), and the mixture was 
stinred for 2 days at 120*C. The reaction mixture was poured into water and extracted with ethyl acetate. The extract 
was washed with brine, and removal of the solvent under reduced pressure gave 2-ben2yloxy-5-(2-methoxymethoxye- 
thyl)benzonitrile (71 1 mg). 

30 ^H-NMR (CDCy 5 ppm: 2.83 (2H. t, J=6.5Hz), 3.26 (3H. s), 3.71 (2H, t J=6.5Hz), 4.59 (2H, s), 5.20 (2H, s), 6.92 
(1H. d, J=8,7Hz), 7.30-7.48 (7H, m) 

[0122] To a solution of 2-benzyloxy-5-(2-methoxymethoxyethyl)benzonitrile (711mg) in ethyl acetate (10ml) was 
added 10% palladium carbon (lOOmg), and the mixture was stirred for 30 minutes at room temperature under a hydro- 
ps gen atmosphere. After removal of the catalyst by filtration, removal of the solvent under reduced pressure gave 2- 
hydroxy-5-(2-methoxymethoxyethyl)benzonitrlle (496mg). 

^H-NMR (CDCI3) 5 ppm: 2.83 (2H, t, J=6.5Hz), 3.29 (3H, s), 3.72 (2H, t. J=6.5Hz). 4.61 (2H, s), 6.89 (1H, d, 
J=8.5Hz), 7.34 (1H, dd, J=8.5, 2.1Hz), 7.37 (1H, d, J=2.1Hz) 

40 

[0123] To a solution of 2-hydroxy-5-(2-methoxymethoxyethyl)benzonitrile (496mg) in /V,A/-dimethylformamide (5ml) 
were added potassium cart)onate (435mg) and ethyl bromoacetate (292^1), and the mixture was stinted for 2 hours at. 
room terriperature. The reaction mixture was poured into water and extracted with iethyl acetate. The extract was 
washed with brine, and removal of the solvent under reduced pressure gave ethyl 2-[2-cyano-4-(2-methoxymethoxye- 
45 thyl)phenoxy]acetate (61 9mg). To a solution of the obtained ethyl 2-[2-cyano-4-(2-methoxymethoxyethyl)phenoxy]ace- 
tate (522mg) in ethanol (5ml) was added concentrated hydrochloric acid (20^l), and the mixture was stirred for 2 hours 
at 70''C. The reaction mixture was poured into water and extracted with ethyl acetate. The extract was washed with 
brine, and removal of the solvent under reduced pressure gave ethyl 2-[2-cyano-4-(2-hydroxyethyl)phenoxy]acetate 
(449mg). 

50 

^ H-NMR (CDCI3) 5 ppm: 1 .30 (3H, t. J=7.1 Hz), 1 .60 (1 H, br). 2.82 (2H, t, J=6.4Hz), 3.84 (2H, t, J=6.4Hz), 4.27 (2H, 
q, J=7.1 Hz), 4.74 (2H, s), 6.79 (1 H, d, J=8.6Hz), 7.38 (1 H, dd, J=8.6, 2.1 Hz), 7.47 (1 H. d, J=2.1 Hz) 

Reference Example 20 

55 

Ethyl 2-[5-chloro-4-(2-hydroxyethyi)-2>methoxyphenoxy]acetate 

[0124] To a solution of 5-chloro-2-methoxyphenol (488mg) in acetone (15ml) were added cesium carbonate (1 .20g) 
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. and ethyl bromoacetate (375^1), and the mixture was stirred for 1 hour at room temperature. The insoluble material was 
filtered off» and the filtrate was concentrated under reduced pressure. Purification of the residue by flash column chro- 
matography on silica gel (eluent: hexane/ethyl acetate = 6/1) gave ethyl 2-(5-chloro-2-methoxyphenoxy)acetate 
(572mg). 

5 

^H-NMR (CDCI3) 8 ppm: 1.30 (3H, t, J=7.1Hz), 3.87 (3H, s), 4.28 (2H, q. J=7.1Hz), 4.67 (2H, s), 6.81 (1H, d, 
J=2.4Hz), 6.82 (1 H, d, J=8.7Hz), 6.95 (1 H, dd, J=8.7, 2.4Hz) 

[0125] To a stirred solution of ethyl 2-(5-chloro-2-methoxyphenoxy)acetate (606mg) in trifluoroacetic acid (12ml) 
10 was added hexamethylenetetramine (382mg) at room temperature, and the mixture was stirred for 9 hours at 60°C. 
After concentration of the reaction mixture under reduced pressure, a saturated aqueous sodium bicarbonate solution 
was added to the residue, and the resulting mixture was extracted with ethyl acetate. The extract was washed with 
water and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, purifica- 
tion of the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate = 6/1) gave ethyl 2-(5- 
15 chioro-4>formyl-2-methoxyphenoxy)acetate (354mg). 

^H-NMR (CDCI3) 6 ppm: 1.31 (3H, t, J=7.1Hz), 3.93 (3H, s), 4.30 (2H, q, J=7,1Hz), 4.76 (2H, s), 6.79 (1H, s), 7.43 
(1H,s), 10.32 (IH.s) 

20 [0126] To a solution of sodium hydride (35mg) in dimethyl sulfoxide (6ml) was added trlmethylsulfoxontum iodide 
(335mg), and the mixture was stinred for 30 minutes at'rdom temperature under an argon atmosphere. To the stirred 
reaction mixture was added dropwise a solution of ethyl 2-(5-chloro-4-formyl-2-methoxyphenoxy)acetate (346mg) in 
dimethyl sulfoxide (5ml) at room temperature, and the mixture was stlred for 50 minutes. To the reaction mixture was 
added water, and the resulting mixture was extracted with ethyl acetate. The extract was washed with water and dried 

25 over anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, purification of the residue 
by flash column chromatography on silica gel (eluent: hexane/ethyl acetate = 6/1) gave ethyl 2-(5-chloro-2-methoxy-4- 
oxirany!phenoxy)acetate (135mg). 

"•H-NMR (CDCI3) 5 ppm: 1.30 (3H, t, J=7.1Hz), 2.64 (1H, dd, J=5.6, 2.6Hz), 3.17 (1H. dd, J=5.6, 4.1Hz), 3.86 (3H, 
30 s), 4.1 0-4.20 (1 H, m), 4.27 (2H, q, J=7.1 Hz), 4.66 (2H. s), 6.75 (1 H, s), 6.82 (1 H, s) 

[0127] To a solution of ethyl 2-(5-chloro-2-methoxy-4-oxiranylphenoxy)acetate (129mg) in ethyl acetate (2.5ml) was 
added 10% palladium carbon (13mg), and the mixture was stirred for 3 hours at room temperature under a hydrogen 
atmosphere. The catalyst was filtered off, and the filtrate was concentrated under reduced pressure. Purification of the 
35 residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate = 1/1) gave ethyl 2-[5-chloro-4-(2- 
hydroxyethyl)-2-methoxyphenoxy]acetate (86mg). 

^H-NMR (CDCI3) 5 ppm: 1.30 (3H. t, J=7.1Hz), 1.35-1.45 (1H, m), 2.94 (2H, t. J=6.6Hz). 3.80-3.95 (5H, m). 4.27 
(2H, q, J=7.1Hz), 4.65 (2H, s), 6.80 (1H, s), 6.84 (1H, s) 
40 ' 

Reference Examc!e21 

Ethyl 2-[5-ch lQrQ-2-ethoxy-4-(2-hydroxyethyl)phenoxy]acetate 

45 [0128] To a stirred solution of ethyl 2-[2-ethoxy-4-(2-hydroxyethyl)phenoxy]acetate (1.1 5g) in dlchloromethane 
(4.3ml) was added tert-butyl hypochlorite (478>il) at room temperature, and the mixture was stin-ed for 15 minutes. To 
the reaction mixture was added a solution of sodium sulfite (542mg) In water (5ml), and the resulting mixture was stirred 
for 10 minutes at room temperature. The mixture was extracted with ethyl acetate, and the organic layer was washed 
with brine and dried over anhydrous magnesium sulfate. Removal of the solvent under reduced pressure gave ethyl 2- 

50 [5-chloro-2-ethoxy-4-(2-hydroxyethyl)phenoxy]acetate (.1 .28g). 

^H-NMR (CDCI3) 5 ppm: 1.30 (3H, t, J=7.1Hz), 1.44 (3H, t, J=:7.0Hz), 2.92 (2H, t, J=6.6Hz); 3.84 (2H, t, J=6.6Hz), 
4,08 (2H, q, J:^7.0Hz), 4.27 (2H, q, J=7.1Hz), 4.65 (2H, s), 6.80 (1H, s), 6.87 (1H. s) 

55 
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Reference Example 22 

Sthyl 2'[4'(g'brQmQ9thyl)-g-(trlflM9rftmethyl)ph9nQxy]acetate 

5 [0129] To a solution of ethyl 2-[4-(2-hydroxyethyl)-2-(trifluoromethyl)phenoxy]acetate (224mg) in 

(2m.l) were added triphenylphosphine (260mg) and carbon tetrabromide (396mg), and the mixture was stirred for 30 
minutes at room temperature. The reaction mixture was poured into a saturated aqueous sodium bicart>onate solution 
. and extracted with dichloromethane. The extract was washed with water and dried over anhydrous mp.nneslum sulfate. 
After the solvent was removed under reduced pressure, purification of the residue by flash column chromatography on 

10 silica gel (eluent: dichloromethane/hexane = 1/1) gave ethyl 2-[4-(2-bromoethyl)-2-(tnfluoromethyl]phenoxy]acetate 
(178mg). 

■•H-NMR (CDCI3) 5 ppm: 1 .28 (3H. t, J=7.2Hz), 3.14 {2H. t, J=7.4Hz), 3.54 (2H, t, J=7.4Hz), 4.26 (2H, q, J=7.2Hz), 
4.71 {2H, s), 6.84 (1H, d, J=8.5Hz), 7.32 (1H, dd, J=8.5, 2.1Hz), 7.44 (1H, d, J=2.1Hz) 

15 

Reference ExafTiple 23 

[01301 The following compounds were prepared according to a similar manner to that described in Reference 
Example 22 using the con-esponding hydroxyethyl derivative. 

20 

Rhyl g-[4-(2-bropnoethy|)-g-chlorophenoxy]acetate 
[01311 

25 ^H-NMR (CDCy 5 ppm: 1 .29 (3H, t, J=7.1 Hz), 3.08 (2H. t, J=7.5Hz), 3.54 (2H, t, J=7.5Hz), 4.27 (2H, q, J=:7,1Hz). 
4.69 (2H, s). 6.80 (1 H. d, J=8.4Hz). 7.04 (1 H, dd, J=8.4, 2.2Hz), 7.25 (1 H, d, J=22Hz) 

Ethyl 2^4'(2^bl^mQethyl)-2-^^ltrQphenpxy]acetat9 

30 [01321 

^H-NMR (CDCI3) 5ppm: 1.29 (3H, t, J=:7.1lHz), 3.17 (2H,t, J=7.1Hz), 3.56 (2H. t. J=7.1Hz), 4.27 (2H. q, J=7.1Hz), 
4.77 (2H, s), 6.95 (1 H. d. J=B.6Hz), 7.38 (1 H. dd, J=8.6, 2.3Hz), 7.75 (1 H, d. J=2.3Hz) 

35 Ethyl 2>r4-(2>bromoethyl)-2-cyanQphenQxy]acetate 

[01331 

■•H-NMR {CDCI3) 5 ppm: 1 .29 {3H, t, J=7.1 Hz), 3.12 (2H, t, J=7.1Hz), 3.53 (2H, t. J=7.1 Hz), 4.27 (2H, q. J=7.1Hz), 
40 4.75 (2H, s), 6.81 (1 H, d, J=8.7Hz). 7.36 (1 H. dd, J=8.7, 2.3Hz). 7.45 (1 H, d, J=2.3Hz) 

Ethyl g-[4-{g-brQmQethyl)^$-chlorQ-g-methQXyph^nQXy]W^tqt9 -:r.n:.':rvv 

[0134] 

45 

^H-NMR (CDCI3) 5ppm: 1.30 (3H, t, J=7. 1Hz), 3.21 (2Hi t, J=7.6Hz), 3.56 (2H, t, J=7.6Hz), 3.88 (3H. s), 4.27 (2H, 
q. J=7.1 Hz). 4.65 (2H, s), 6.78 (1H, s), 6.83 (1H, s) 

Ethyl 2-[4-(2-bromoethyi)-3-methoxyphenQxy]acetate 

50 

[0135] 

^H-NMR (CDCy 5 ppm: 1 .30 (3H, t, J=7. 1 Hz), 3.09 (2H. t, J=7.7Hz), 3.52 (2H, t, J=7,7Hz), 3.80 (3H, s). 4.28 (2H, . . 

q, J=7.1 Hz), 4.60 {2H, s), 6.36 (1 H, dd. J=8.3. 2.4Hz), 6.63 (1 H, d, J=2.4Hz), 7.03 (1 H, d, J=:8.3Hz) 

55 
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gthyl 3-[4-(a-br9mQ9thyl)'5-chloro'8'ethwphQnpxy]^pgtatQ 

[0136] 

5 ^H-NMR (CDCI3) 5 ppm: 1 .30 (3H, t, J=7.1 Hz), 1 .44 (3H. t. J=7.0Hz), 3.1 9 (2H, t, J=7.5Hz), 3.56 (2H, t, J=7.5Hz). 

4,09 (2H, q. J=7.0Hz), 4.27 (2H, q, J=7.1 Hz); 4.65 (2H, s), 6.78 (1 H, s). 6,86 (1 H, s) 

> Reference Example 2^ 

10 Ethyl 2-[4-(2-brQmoethyl)-2-chlQro-5'methoxyphenoxy]acetate 

[0137] To a stirred solution of ethyl 2-[4-{2-bromoethyl)-3-methoxyphenoxy]acetate (640mg) in dichloromethane 
(4ml) was added ferf-butyl hypochlorite (251 ^il) at room temperature, and the mixture was stirred for 30 minutes. To the 
reaction mixture was added a solution of sodium sulfite {504mg) in water (2ml), and the resulting mixture was stin-ed for 
15 30 minutes at room temperature. The mixture was extracted with ethyl acetate. The organic layer was washed with brine 
and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, purification of 
the residue by medium pressure liquid column chromatography on silica gel (eluent: hexane/ethyl acetate = 7/1) gave 
ethyl 2-[4-(2-bromoethyl)-2-chloro-5-methoxyphenoxy]acetate (685mg). 

20 ^H-NMR (CDCig) 8 ppm: 1.30 (3H, t, J=7.1Hz), 3.07 (2H, t, J=7.6Hz). 3.51 (2H, t. J=7.6Hz), 3.79 (3H. s), 4.28 (2H, 
q. J=7.1 Hz). 4.69 (2H. s). 6.47 (1 H. s). 7.15 (1 H. s) 

Reference Example 25 

25 . Ethyl 2-[4-(2-bromQethyl)-2-carbamoylphenoxy]acetate 

[0138] To a solution of 5-formylsalicyiic acid (2.5g) in methanol (25ml) was added a catalytic amount of concen- 
trated sulfuric acid, and the mixture was heated under reflux for 1 7 hours with stirring. After concentration of the reaction 
mixture under reduced pressure, water was added to the residue, and the resulting mixture was extracted with dichlo- 

30 romethane. The extract was washed with water and dried over anhydrous magnesium sulfate. After the solvent was 
removed under reduced pressure, the residue was dissolved in A/,A/-dlmethylformamide (20ml). To the solution were 
added potassium carbonate (2.29g) and benzyl bromide (2.0ml). After the mixture was stired for 1 hour at 60**C, water 
was added to the reaction mixture and the resulting mixture was extracted with diethyl ether. The extract was washed 
with water and brine subsequently, and dried over anhydrous magnesium sulfate. After the solvent was removed under 

35 reduced pressure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate 
= 4/1) ^ve methyl 2-benzyloxy-5-fprmylbenzoate (3.78g). 

[0139] To a stln-ed suspension of methyltriphenylphosphonium bromide (4. 1 g) in tetrahydrpf uran (40ml) was added 
1 .56M n-butyl lithium solution in hexane (7.2ml) at room temperature, and the mixture was stin'ed for 1 hour. After the 
reaction mixture was cooled to -70°C, a solution of methyl 2-benzyloxy-5-formylbenzoate (2.82g) in tetrahydrofuran 

40 (40ml) was added, and the resulting mixture was stin'ed for 15 hours with gradually wanning up to room temperature. 
To the reaction mixture was added water, and the resulting mixture was extracted with ethyl acetate. The extract was 
washed with brine and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pres- 
sure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/ethyl acetate - 4/1) gave 
methyl 2-benzyloxy-5-vinylbenzoate (2. 63g). 

45 [0140] To a stirred solution of the obtained methyl 2-benzyloxy-5-vinylbenzoate (1.52g) in tetrahydrofuran (15ml) 
was added dropwise a solution of 9-borabicyclo[3.3. 1 ]nonane (726mg) in tetrahydrofuran (1 5ml) at -20°C, and the mix- 
ture was stirred for 1 7.5 hours at room temperature. After the reaction mixture was cooled to O^C, 2N aqueous sodium 
hydroxide solution (8.5ml) and 30% aqueous hydrogen peroxide solution (6.8ml) were added to the mixture, and the 
resulting mixture was stirred for 3 hours at room temperature. To the reaction mixture was added water, and the result- 

50 ing mixture was extracted with ethyl acetate. The extract was washed with brine and dried over anhydrous magnesium 
sulfate. After the solvent was removed under reduced pressure, purification of the residue by flash column chromatog- 
raphy on silica gel (eluent: hexane/ethyl acetate = 3/2) gave methyl 2-benzyloxy-5-(2-hydroxyethyl)benzoiate (1.30g). 

"•H-NMR (CDCIa) 5 ppm: 2.83 (2H, t, J=6.5Hz), 3.85 (2H, t, J=:6.5Hz), 3.91 (3H, s), 5.17 (2H, s), 6.96 (1H, d, 
55 J=8.5Hz), 7.25-7.55 (6H, m), 7.69 (1 H. d, J=2.4Hz) 

[0141] To a stirred solution of methyl 2-benzyloxy-5-(2-hydroxyethyl)benzoate (1.43g) in dichloromethane (20ml) 
were added A/,A/-diisopropylethylamlne (1.0ml) and chloromethyl methyl ether (460^1) under ice-cooling, and the mix- 
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ture was stirred for 17 hours at room temperature. To the reaction mixture was added a saturated aqueous ammonium 
chloride solution, and the resulting mixture was extracted with dichloromethane. The extract was washed with brine and 
dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, purification of the 
residue by flash column chromatography on sHIca gel (eluent: hexane/ethyl acetate = 4/3) gave methyl 2-benzyloxy-5- 

5 (2-methoxymethoxyethyl)ben2oate (1.1 9g). 

[0142] To a solution of methyl 2-benzyloxy-5-{2-methoxymethoxyethyl)benzoate (1.34g) In methanol (15ml) was 
. added 2N aqueous sodium hydroxide solution (4.0ml), and the mixture was heated under reflux for 40 minutes with stir- 
ring. After the reaction mixture was cooled to O^^C, 2N hydrochloric acid (5.0ml) was added and the resulting mixture 
was extracted with dichloromethane. The extract was washed with brine and dried over anhydrous magnesium sulfate. 

10 After the solvent was removed under reduced pressure, crystallization of the residue from hexane and diethyl ether 
( 1 /I ) gave 2-benzy loxy-5-(2-methoxymethoxyethyl)benzolc acid (1 .23g) . • 

[0143] To a stin-ed solution of 2-benzyloxy-5-(2-methoxymethoxyethyl)benzolc acid (900mg) in tetrahydrofuran 
(25ml) was added 1 ,1 '-carbonyldiimidazole (507mg) at room temperature, and the mixture was stirred for 1 hour. To the 
reaction mixture was added 28% ammonium hydroxide (3ml), and the resulting mixture was stinted for 30 minutes at 
15 room temperature. Water was added to the reaction mixture, and the resulting mixture was extracted with ethyl acetate. 
The extract was washed with brine and dried over anhydrous magnesium sulfate. After the solvent was removed under 
reduced pressure, crystallization of the residue from hexane and diethyl ether (1/1) gave 2-benzy!oxy-5-(2-meth- 
oxymethoxyethyl)benzamide (700mg). 

[0144] To a solution of 2-benzyloxy-5-(2-methoxymethoxyethyl)benzamide (721mg) in methanol (10ml) was added 
20 concentrated hydrochloric acid (6.7ml), and the mixture was heated under reflux for 1 hour with stin'ing. Water was 
added to the reaction mixture, and the resulting mixture was extracted with ethyl acetate. The extract was washed with 
brine and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced pressure, diethyl 
ether was added to the residue, and the resulting insoluble material was collected by filtration to give 2-benzyloxy-5-(2- 
hydroxyethyl)benzamide (519mg), 

25 

^H-NMR (CDCI3) 5 ppm: 1 .45 (1 H, t, J=5.BHz), 2.87 (2H, t, J=6.5Hz), 3.80-3.95 (2H. m), 5.1 8 (2H, s), 5.71 (1 H, lar). 
7,02 (1 H, d, J=8.4Hz), 7.30-7.50 (6H, m), 7.77 (1 H, br), 8.1 1 (1 H, d, J=2.4Hz) 

[0145] To a solution of 2-benzy loxy-5-(2-hydroxyethyl)benz amide (519mg) In dichloromethane (6ml) were added 
30 triethylamine (290^1), A/,A/-dlmethylaminopyridine (24mg) and p-toluenesulfonyl chloride (400mg) subsequently, and 
the mixture was stirred for 17 hours at room temperature. After concentration of the reaction mixture under reduced 
pressure, purification of the residue by flash column chromatography on silica gel (eluent: diethyl ether/dlchlorometh- 
ane = 1/1 ) gave 2-benzyloxy-5-[2-(p-toluenesulfonyloxy)ethyl]benzamlde (627mg). 

[0146] 2-Benzyloxy-5-[2-(p-toluenesulfonyloxy)ethyl]benzamide (627mg) was dissolved in methanol (5ml) and tet- 
35 rahydrofuran (5ml), and 1 0% palladium carbon (wet, 50% water) (1 69mg) was added to the solution. The mixture was 
stin-ed for 1 hour at room temperature under a hydrogen atmosphere, and the catalyst was filtered off. Removal of the 
solvent under reduced pressure gave 2-hydroxy-5-[2-(p-toluenesulfonyloxy)ethyl]benzamide (465mg). 
[0147] To a stirred solution of 2-hydroxy-5-[2-(p-toIuenesulfonyloxy)ethyl]benzamide (465mg) in N,A/-dimethylfor- 
mamide (5ml) were added potassium carbonate (1 93mg) and ethyl bromoacetate (1 60\i\) at room temperature, and the 
40 mixture was stirred for 1 .5 hours at 50°C. To the reaction mixture was added water, and the resulting mixture was 
extracted with ethyl acetate. The extract was washed with water and brine subsequently, and dried over anhydrous 
magnesium sulfate. After the solvent^was removed under reduced pressure, diethyl ether was added to the residue and 
the resulting insoluble material was collected by filtration to give ethyl 2-[4-(2-bromoethyi)-2-carbamoylphenoxy]acetate 
(250mg). 

45 

^ H-NMR (CDCI3) 5 ppm: 1 .34 (3H, t, J=7.1 Hz), 3.1 6 (2H, t, J=7.3Hz), 3.57 (2H, t, J=7.3Hz). 4.33 (2H, q, J=7.1 Hz), 
4.73 (2H, s), 5.81 (1 H, br), 6.82 (1 H. d, J=8.4Hz), 7.33 (1 H. dd, J=8.4, 2.4Hz). 8.1 1 (1 H, d, J=2.4Hz), 8.40 (1 H, br) 

Reference Example 26 

50 

2-r2-Dimethylamino-4-f2-hydroxvethvl^phenoxvl-A/./V-dimethvlacetamide 

[0148] To a solution of 4-hydroxyphenothyl alcohol (4.28g) in acetic acid (40ml) was added nitric acid (2.6ml), and 
the mixture was stin-ed for 40 minutes at room terifiperature. After concentration of the reaction mixture under reduced 
55 pressure, water was added to the residue, and the resulting mixture was extracted with ethyl acetate. The extract was 
washed with brine and dried over anhydrous hiagnesium sulfate. Removal of the solvent under reduced pressure gave 
4*-hydroxy-3'-nitrophenethyl alcohol {5.38g). 

[0149] To a solution of 4*-hydroxy-3'-nrtrophenethyl alcohol (6.00g) in acetone (72.6ml) were added potassium car- 
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bonate (7.52g) and 2-bromo-A/,W-dimethylacetamide (4.26ml), and the mixture was stirred for 20 hours at room tem- 
perature. The insoluble material was filtered off, and the filtrate was concentrated under reduced pressure. The residue 
was dissolved in ethyl acetate, washed with water and brine, and dried over anhydrous magnesium sulfate. After 
removal of the solvent under reduced pressure, crystallization of the residue from ethyl acetate gave 2-[4-(2-hydroxye- 
5 thyl)-2-nltrophenoxy]-A/,A/-dimethylacetamide(1.77g). 

^H-NMR (CDCI3) 5 ppm: 1.60-1.75 (1H, m), 2.85 (2H. t, J=6.4Hz), 2.97 (3H, s), 3.13 (3H, s), 3.80-3,90 (2H, m), 
. 4.83 (2H, s), .7.12 (1 H, d, J=8.6Hz), 7.39 (1 H, dd, J=8.6, 2.2H2), 7.74 (1 H, d, J=2.2H2) . . 

10 [0150] To a solution of 2-[4-(2-hydroxyethyl)-2-nitrophenoxy]-A/,W-dimethylacetamide (1 .66g) In ethanol (8.3ml) 
were added 37% aqueous formaldehyde solution (1.66ml) and 10% palladium carbon (166mg), and the mixture was 
stirred for 20 hours at room temperature under a hydrogen atmosphere (6l<gf/cm^). The catalyst was filtered off, and the 
solvent was removed under reduced pressure. Purification of the residue by medium pressure liquid column chroma- 
tography on silica gel (eluent: dichloromethane/methanol =15/1) gave 2-[2-dimethylamino-4-(2-hydroxyethyl)phenoxy]- 

15 W.A/-dimethylacetamide (1 .98g). 

^H-NMR (CDCI3) 5 ppm: 2.75-2.86 (8H, m), 2.99 (3H. s), 3.10 (3H, s), 3.75-3.90 (2H, m), 4.75 (2H, s), 6.70-6.85 
. (3H,m) 

20 Reference Example 27 

Ethyl 2'[2'methPxy-4-[2-(P'toluene8ulfQnylQxy)ethyl]phenpxy]acetate 

[0151] To a solution of ethyl 2-[4-(2-hydroxyethyl)-2-methoxyphenoxy]acetate (1.53g) in dichloromethane (30ml) 
25 were added triethylamine (1 .26ml) and p-toluenesulfonyl chloride (1 .26g), and the mixture was stinted for 24 hours at 
room temperature. The reaction mixture was washed with IN hydrochloric acid and brine, and dried over anhydrous 
magnesium sulfate. After the solvent was removed under reduced pressure, purification of the residue by medium pres- 
sure liquid column chromatography on silica gel (eluent: hexane/ethyl acetate =.3/2) gave ethyl 2-[2-methoxy-4-[2-(p- 
toluenesulfonyloxy)ethyl]phenoxy]acetate (2.04g). 

30 

^H-NMR {CDCI3) 5 ppm 1.29 (3H, t, J=7.1Hz), 2.43 (3H, s), 2.89 (2H, t, J=6.9Hz), 3.80 (3H. s), 4.19 (2H, t, 
J=6.9Hz), 4.25 (2H, q, J=7.1 Hz), 4.64 (2H, s), 6.55-6.65 (2H, m), 6.70-6.75 (1 H, m). 7.25-7.35 (2H, m), 7.65-7.70 
{2H, m) . 

35 Reference Example 28 

[0152] The following compound was prepared according to a simitar manner to that described in Reference Exam- 
ple 27 using A/,A/-dimethyl-2-[2-dimethylamlno-4-(2-hydroxyethyl)phenoxy]acetamide instead of ethyl 2-[4-{2-hydroxye- 
thyl)-2-methoxyphenoxy]acetate. 

40 

A/./S/-Dimethyl-2-[2-dimethvlamino-4-r2-(p-tQluenesulfonyloxy^ethyl1phenQxy]acetamide 
[0153] 

45 ■'H-NMR (CDCI3) 5 ppm: 2,44 (3H, s), 2,78 (6H, s), 2.88 (2H, t, J=7.2H2), 2.99 {3H, s). 3.09 (3H, s), 4.17 (2H, t, 
J=7.2Hz), 4.73 (2H, s). 6.60-6.80 (3H, m), 7,25-7.35 (2H, m), 7.65-7.76 {2H, m) 

Reference Example 29 . 

so Ethyl 2-[4-(2-bromoethyl)-2-(d}methylamlnocarbonyl) phenoxy]acetate 

[0154] To a stin-ed solution of methyl 2-benzyloxy-5-vlnylbenzoate (1 .95g) in methanol (1 0ml) was added 2N aque- 
ous sodium hydroxide solution (7.6ml) at room temperature, and the mixture was heated under reflux for 1 hour with, 
stinging. The reaction mixture was acidified with 2N hydrochloric acid, and the resulting mixture was extracted with 
55 dichloromethane. The extract was washed with brine and dried over anhydrous magnesium sulfate, and the solvent was 
removed under reduced pressure. Crystallization of the residue from a mixed solution of hexane and diethyl ether (2/1) 
gave 2-benzyloxy-5-vinylbenzoic acid (1 .49g) 
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^H-NMR DMSO-c/e) 5 ppm: 5.19 (1H, d, J=1 1.0Hz), 5.22 (2H, s), 5.74 (1H, d, J=17.7Hz), 6,70 (1H, dd, J=17.7, 
11.0Hz), 7.18 (1H, d, J=8.7Hz). 7.25-7.55 (5H. m), 7.60 (1H, dd, J=8.7, 2.3Hz), 7.72 (1H, d, J=2.3Hz), 12.7.(1H, br 

8) ■ 

5 [0155] To a solution of 2-benzyloxy-5-vinylbenzolc acid (607mg) In benzene (10ml) were added thionyl chloride 
(350^1) and a catalytic amount of A^A/-dimethylformamide, and the mixture was heated under reflux for 1 hour with stir- 
ring. After concentration of the reaction mixture under reduced pressure, the residue was dissolved In tetrahydrofuran 
(5ml), and an excess amount of 50% aqueous dimethylamine solution was added to the stin-ed solution under ice-cool- 
ing. Water was added to the reaction mixture, and the resulting mixture was extracted with ethyl acetate. The extract 

10 was washed with brine and dried over anhydrous magnesium sulfate. After the solvent was removed under reduced 
pressure, purification of the residue by flash column chromatography on silica gel (eluent: hexane/diethyl ether/dichlo- 
romethane = 1/2/2) gave 2-benzyloxy-A/,/\/-dlmethyl-5-vinyIbenzamide (548mg). 

^H-NMR (CDCI3) Sppm: 2.86 (3H. s). 3.11 (3H, s), 5.12 (2H, s), 5.17 (1H. d, J=10.7Hz), 5.62 (1H, d, J=17.8Hz), 
T5 6.63 (1 H, dd, J=1 7.8, 1 0.7Hz). 6.89 (1 H, d, J=8.0Hz), 7.25-7.46 (7H, m) 

[0156] To a stirred solution of 2-benzyloxy-A/,A/-dimethyl-5-vinylbenzamicle (560mg) in tetrahydrofuran (5ml) was 
added dropwise a solution of 9-borabicyclo[3.3.1]nonane {255mg) in tetrahydrofuran (8ml) at -20^C under an argon 
atmosphere, and the mixture was stirred for 1 4.5 hours at room temperature. To the stirred reaction mixture were added 

20 2N aqueous sodium hydroxide solution (3.0ml) and 30% aqueous hydrogen peroxide solution (2.4ml) under Ice-cooling, 
and the resulting mixture was stirred for 5 hours at room temperature. To the reaction mixture was added water, and the 
resulting mixture was extracted with dichloromethane. The extract was washed with brine and dried over anhydrous 
magnesium sulfate. After the solvent was removed under reduced pressure, purification of the residue by flash column 
chromatography on silica gel (eluent: hexane/diethyl ether/dichloromethane = i/2/2 and methanol/diethyl ether/dichlo- 

25 romethane = 1/1 0/1 0) gave 2-benzyloxy-5-(2-hydroxyethyl)-W, A/-dlmethylbenzamide (300mg). 

■•H-NMR (CDCI3) 6 ppm: 2.70-2.90 (5H, m), 3.08 (3H, s), 3.65-3.85 (3H, m), 5.08 (2H, s), 6.80-6.95 (1 H, m), 7.05- 
7.45 (7H,m) 

30 [0157] To a stin-ed solution of 2-benzyloxy-5-(2-hydroxyethyl)-A/,A/-dimethylbenzamide (300mg) in dichloromethane 
(5mt) were added carbon tetrabromlde (366mg) and triphenylphosphine (289mg) at room temperature, and the mixture 
was stIn-ed for 20 minutes. After concentration of the reaction mixture under reduced pressure, purification of the resi- 
due by flash column chromatography on silica gel (eluent: hexane/ethyl acetate := 3/2) gave 2-benzyloxy-5-(2-bromoe- 
thyI)-A/,A/-dimethylbenzamide (124mg). 

35 

^H-NMR (CDCI3) 5 ppm 2.86 (3H. s), 3.00-3.16 (2H, m), 3.1 1 (3H, s), 3.45-3.60 (2H, m), 5. 11 (2H, s), 6.90 (1 H, d, 
J=8.3Hz), 7.05-7.20 (2H, m), 7.25-7.40 (5H, m) 

[0158] To a solution of 2-benzyloxy-5-(2-bromoethyl)-N,N-dimethylbenzamide (lOOmg) in methanol (3ml) was 
40 added 10% palladium carbon (30mg), and the mixture was stirred for 15 minutes at room temperature under a hydrogen 
atmosphere. After removal of the catalyst by filtration, the filtrate was concentrated under reduced pressure and the res- 
idue was dissolved In A/,A/-dimethylformamlde (2ml). To the solution were added potassium carbonate (42mg) and ethyl 
bromoacetate (34^1), and the mixture was stirred for 16 hours at room temperature. The reaction mixture was poured 
Into a dilute hydrochloric add and extracted with a mixed solution of diethyl ether and ethyl acetate (4/1). The extract 
45 was washed with water and brine, and dried over anhydrous magnesium sulfate. After the solvent was removed under 
reduced pressure, purification of the residue by flash column chromatography on silica gel (eluent: dichlorometh- 
ane/dlethyl ethers 1/1) gave ethyl 2-[4-(2-bromoethyl)-2-(dimethylamlnocarbonyl)phenoxy]acetate (72mg). 

. ""H-NMR (CDCI3) 8 ppm: 1.28 (3H, t, J=6.3Hz), 2.92 (3H, s), .3.05-3.15 (5H, m), 3.45-3.60 (2H, m), 4.24 (2H, q, 
50 J=6.3Hz), 4.63 (2H. s), 6.71 (1H, d. J=8.8Hz), 7.10-7.20 (2H, m) 

Example 1 



Ethyl 2-[2-bromQ-4-[2-[[(1 S.2ff )-2-hydroxy-2-(4-hydroxyphenyl)'1 -methylethyl)amino]ethyl]phenoxy]acetate (Com- 
55. pound 1) 

[0159] A suspension of (1 R,2S)-2-amino-1 -(4-hydroxyphenyl)propan-1-ol {475mg), ethyl 2-[2-bromo-4-(2-bromoe- 
thyl)phenoxy]acetate (520mg) and molecular sieves 4A powder (1 .42g) in A/,A/-dimethylformamide (4.7ml) was stirred 
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for 2 days at room temperature. Purification of the reaction rnixture by medium pressure liquid column chromatography 
on aminopropyl silica gel (etuent: dichloromethane/methanol = 10/1) gave ethyl 2-[2-bromo-4-[2-[[(1 S,2f?)-2-hydroxy-2- 
(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyl]phenoxy]acetate (356mg). 

^H-NMR (DMSO-cfe) 5 PPm: 0-80 (3H, d, j=6.4Hz), 1.15-1.30 (4H, m). 2.40-2.80 (5H, m), 4.17 (2H, q. J=7.1Hz), 
4.35-4.45 (1H, m), 4.80-4.90 (3H, m), 6.67 (2H. d. J=8.5H2). 6.87 (1H, d. J=8.6Hz). 7.00-7.15 (3H, m), 7.41 (1H, 
d, J=2.1Hz),9,13(1H,br), 
Specific Rotation: [a]Q?^=-5.6'' (c=0.82. Acetic acid) 

[0160] The following compounds were prepared according to a similar manner to that described in Example 1 using 
the corresponding phenoxyacetic acid derivative. 

Ethyl 2-[2-chlQro-4-[2-[[(1 S.2ff)-2'hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlnQ]ethyl]phenoxy]acetate (Com- 
pound 2) 

[0161] 

^H-NMR (CDCI3) 5 ppm: 0.98 (3H, d. J=6.4Hz), 1 .33 (3H, t, J=7.1 Hz), 2.60-2.85 (4H, m), 2.90-3.05 (1 H, m), 4.31 
(2H, q. J=7.1H2), 4.47 (1H, d, J=5.6Hz), 4.69 (2H, s), 6.64-6.75 (3H, m), 6.91 (1H; dd, J=8.4, 2.1Hz), 7.06 {2H, d, 
J=8.6Hz), 7.13 (1H, d, J=2. 1Hz) 

Methyl 2-p.6-dichloro-4-B-[[(1S,2/?)-g-hydroxy-g-(4'hydrQxyphQPyl)'1-methylethyi]amino]^^^^^ 
(Compound 3) 

[0162] 

^H-NMR (CDCI3) 5 ppm: 0.95 (3H, d, J=6.4Hz), 2.60-3.05 (5H, m), 3.87 (3H, s), 4.49 (1H, d, J=5.3Hz), 4.63 (2H, 
s). 6.77 (2H, d, J=8.6Hz), 7.05-7.15 (4H, m) 

Ethyl 2-[2.5-dichlQrQ-4-[2-[[(1 S.2ff)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyl]phenoxy]acetate (Com- 
PPMn<J 4) 

[0163] 

^H-NMR (CDCI3) 5 ppm: 0.96 (3H, d. J=6.4H2). 1.33 (3H, t. J=7.1Hz), 2.70-3.05 (5H, m), 4.32 (2H, q, J=7.1Hz), 
4.53 (1H, d. J=5.2Hz), 4.68 (2H, s), 6.74 (2H, d. J=8.6Hz), 6.79 (1H. s). 7.1 1 (2H, d. J=8.6Hz), 7.17 (1H. s) 

Ethyl 2-[2-f IUQro-4-[2-[[(1 S.2R)-2-hydrQxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlnQ]ethyl]phenQxy]acetate (Compound 

a 

■ .rm2\ihr^.isy:^f\ ... — .- 

[0164] 

^H-NMR (DMSO-dg) 5 ppm: 0.80 (3H, d, J=6.4Hz), 1.15-1.30 (4H, m), 2.40-2.80 (5H. m), 4.17 (2H', q, J=7.1Hz), 
4.35-4.45 (1 H, m), 4.80-4.90 (3H, m), 6.66 (2H, d, J=8.5Hz), 6.80-7.10 (5.H, m), 9.1 6 (1 H, br) 
Specific Rotation: [a]D2^=-7.2^ (c=0.50, Acetic acid) 

Ethyl 2-[4-[2-[[(1 S.2ff)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methyiethyl]amlno]ethyl]-2-methoxyphenoxy]acetate (Com- 
pound 6) 

[0165] 

^H-NMR (DMSO-de) 5 ppm: 0.81 (3H, d, J=:6.4Hz). 1,10-1.40 (4H. m). 2.40-2.80 (5H. m), 3.75 (3H. s), 4.15 {2H, 
q, J=6.9Hz), 4.30-4.50 (1H, m), 4.67 (2H, s), 4.70-4.90 (1H. m). 6.55-6.90 {5H, m). 7.06 (2H, d, J=8.4Hz), 9.15 (1 H, 
br) 

Specific Rotation [a]D^^=-7.5'> (c=0.67, Acetic acid) 



28 



8/29/2007, EAST Version: 2.1.0,14 



EP 1 095 932 A1 

Ethyl 2-[2-ethoxy-4>[2-[[(1 S.2fl)-2-hyclroxy-2-(4-hydroxy phenylM -methylethyl]amino)ethyi]phenoxy]acetate (Com- 
(2fiUD£LQ 

[01661 

^H-NMR (DMSO-de) 6 ppm: 0.81 (3H, d. J=6.4H2), 1 .20 (3H, t, J=7.0H2), 1 .32 (3H. t, J=7.0Hz), 2.50-2.80 (5H, m), 
4.00 (2H, q. J=:7.0Hz), 4.15 (2H, q, J=7.0Hz), 4.39 (1H, brs), 4.69 (2H, s), 4.87 (1H, brs), 6.61 (1H, d, J=8.0Hz), 
6.68 (2H,.d, J=8.4Hz), 6.72 (1H, d, J=8.0Hz), 6.79 (1H. s), 7.17 (2H, d, y=8.4Hz), 9;18 (1H, br) 

Ethyl 2-[;g-benzylQxy-4-[2-[[(1 g.2ff)-8-hyclrQxy-2-(4-hydrQxyphenyl)-1 -m^thylethyllamlnPlethyllphenQxyleicetete (Com- 
PQtind 8) 

[01671 

^H-NMR (CD3OD) 5 ppm: 1 .15 (3H, d, J=6.3Hz), 1.31 {3H, t, J=7.1 Hz), 2.50-2.80 (4H, m), 2.85-2.95 (1 H, m), 4.26 
(2H, q, J=7.1H2), 4.32 {1H, d, J=6.9Hz), 4.73 (2H, s), 5.12 (2H, s). 6.57 (1H, dd. J=8.2, 2.0Hz), 6.71 (2H, d. 
J=8.6Hz), 6.79 (1H. d, i/=8.2Hz). 6.81 (IN, d, J=2.0Hz), 7.05 (2H, d, J=:8.5Hz), 7.30-7.55 (5H, m) 

Ethyl 2-[5-chlbro-4-[2-[[(1S.2ff)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amlnQ]ethyl]-2-meth 
(CompoMnd 9) 



[0168] 

^H-NMR (CDCI3) 6 ppm: 0.98 (3H. d, J=6.4Hz), 1.33 (3H, t, J=7.1 Hz), 2.70-3.05 (5H, m), 3.81 (3H, s), 4.32 (2H, q, 
J=7.1Hz), 4.50 (1H. d, J=5:8Hz). 4.60-4.70 (2H, m). 6.62 (1H, s), .6.72 (2H. d. J=8.5Hz), 6.75 (1H, s), 7.08 (2H. d. 
J=8.5Hz) 

Specific Rotation: [a]o^^ =-1 0.5* (c=0.21 , Acetic acid) 

Ethvl 2-r4-[2-[r(1 S.2ft)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethynamlno]ethyn-2-methylphenoxy1acetate (Com- 
pound 10) 

[0169] 

''H-NMR (CDCI3) 5 ppm: 1.00 (3H, d, J=6.4Hz), 1.34 (3H, t, J=7.1Hz), 2.22 (3H, s), 2.55-2.80 (4H, m), 2.90-3.05 
(1H, m), 4.32 (2H, q, J=7.1Hz), 4.46 (IH, d, J=5.9Hz), 4.64 {2H. s), 6.52 (1H, d. J=8.9Hz), 6.67 {2H, d, J=8,5Hz), 
6.80-6.90 (2H m), 7.02 (2H, d, J=r8.5Hz) 

Ethyl 2-[2-ethyl-4-[2-[[(1 S.2f?V2'hydroxy-2-(4'hydroxyphenyl]-1 -methylethyl]amino]ethyl]phenoxy]acetate (Compound 
11} 

[0170] .^iyrw^i^^ixrs^i .. - - 

^H-NMR (DMSO-de) S PPr"- 0.B^ (3H, d, J=6.4Hz), 1.13 (3H, t, J=7.5Hz), 1.21 (3H, t, J=7.1Hz), 2.45-2.80 (7H, m). 
4.16 (2H, q, J=7.1Hz), 4.40 (IH, d, J=:4.4Hz), 4.74 (2H, s), 4.86.(1H, br). 6.60-6.75 (3H. m), 6.89 (IH, dd, J=8.3, 
2.0Hz), 6,96 (IH, d, J=2.0Hz), 7.06 (2H, d, J=8.5Hz), 9.18 (IH, br) 

Ethyl 2-[4-[2-[[(1 S.2fl)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyl]-2.5-dimethylphenoxy)acetate (Com- 
pound ^2) 

[0171] 

^H-NMR (CDCI3) 6 ppm: 0.98 (3H, d, J=6.4Hz), 1.34 (3H, t, J=7.1Hz), 2.18 (3H, s), 2.22 (3H, s), 2,60-3.00 (5H, m), 
4.31 , (2H. q, J=7.1 Hz), 4.49 (1 H. d, J=5.6Hz), 4.62 (2H, s). 6.41 (1 H, s), 6.69 (2H, d. J=8.5Hz), 6.78 (1 H, s), 7.05 
(2H. d, J=8.5Hz) 
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Ethyl g-[4-[3-[[(1$.2fl)-g-hyclroxy-g'(4-hydro?^yphQnyl)-1-mgthyl^thyl]mi 

(Compound 13) 
[0172] 

^H-NMR (DMSO-dg + DgO) 5 ppm: 0.95 (3H, d, J=6.6Hz). 1 .21 (3H, J=7.1 Hz), 2.85-3.05 (2H, m), 3.10-3.40 (3H, 
m), 4.17 (2H, q. J=7.1Hz), 4.90-5.00 (3H, m), 6.77 (2H, d, J=8.6Hz). 7.12 (1H, d, J=8.7Hz), 7.17 (2H, d, J=8.6Hz), 
7.51 (1 H, 6, J=B.7Hz), 7.57 (1 H, s) 

Ethyl 2-B-cyanQ-4-B"[[(1 g.2fl)-g-hy<^rQxy-g-(4-hydrQxyphenyl)-1 -methylethyQamlnQ]^^ (Com- 
pound 14) 

[0173] 

^H-NMR (CDCI3) 5 ppm: 1 .01 (3H, d. J=:6.4H2), 1 .32 (3H. t, J=7.1 Hz). 2.60-2.85 (4H, m), 2.90-3.05 (1 H, m),.4.30 
(2H. q. J=7.1H2), 4.46 (1H, d. J=5.7H2)..4.75 {2H, s), 6.67-6.76 (3H, m). 7.06 (2H, d, J=8.5H2), 7.23 (1H, dd. 
J=8.6,* 2.2Hz), 7.28 (1 H, d, u/=2.2Hz) 

Ethyl 2-[4-[2-[[1 S.2fi)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyl]-2-nitrophenoxy]acetate (Compound 
15} 

[0174] 

^H-NMR (DMSO-de) 5 ppm: 0.94 (3H, d, J=6.7Hz), 1.20 (3H, t, J=7.1Hz), 2.90-3.05 (2H, m), 3.10-3.40 (3H, m), 
4.16 (2H, q, J=7.1Hz), 4.90-5.05 (3H, m), 5.86 (1H, br). 6.76 (2H, d, J=8.5Hz), 7.16 (2H, d, J=8.5Hz), 7.27 (1H. d. 
J=8.7Hz), 7.53 (1 H, dd. J-QJ, 2.0Hz). 7.83 (1 H. d. J=2.0Hz). 8.45 (1 H, br). 9.37 (1 H. s) 

Ethyl 2-[2-carbamoyl-4>[2-[[(1 S,2ft)-2-hydroxy-2-(4-h ydroxyphenyl)>1 -methylethyl]amlno]ethyl]phenoxy]acetate rCom- 
pound 16) 

[0175] 

^H-NMR (DMSO-de) 5 Ppm 0.81 (3H, d, J=6.4Hz), 1.24 (3H, t, ^=7.1 Hz). 2.60-2.85 (5H, m), 4.21 (2H, q, J=7.1Hz), 
4.40-4.50 (1H, m), 4.85-5.05 (3H. m), 6.61 (2H, d, J=8.5Hz), 6.97 (1H,.d, J=8.5Hz), 7.06 {2H, d, J=8.5Hz). 7.25 
(1H. dd. J=8.5. 2.4Hz). 7.64 (1H. brs), 7.75 (1H. d. J=2.4Hz). 7.98 (1H. brs), 9.20 (1H, br) 

Ethyl 2-[2-formylamino-4-[2-[[(1 S.2fl)-2-hydroxy-2-(4-hydroxyphenyl)- 1 -methylethyl]amino]ethyl]phenoxy]acetate hyd- 
robromide (Compound 17) 

[0176] 

""H-NMR (DMSC-dg) 5 ppm: 0.85-1.30 (6H, m), 2.80-3:30!(4Hrm), 3.30-4.00 (1H, m), 4.00-4.65 (2H, m), 4.80-5.05 
(2H, m), 5.20-5.40 (1H, m), 5.80-6.10 (1H, br), 6.60-10.80 (12H, m) 

A/./V-Dimethyl-2-[2-dimethy|amiPO-4-B-[[(1S.8fl)'8-hy<;<r9Xy-g-(4-hyQlrP?^ 
noxylacetamide (Compound 18) 

[0177] 

^H-NMR (DMSO-dg) 5 ppm: 0.80 (3H, d, J=:6.4Hz), 1.25 (1H. br), 2.45-2.80 (11H, m), 2.85 (3H, s), 3.00 (3H. s). 
4.50 (1 H, br), 4.74 (2H, s), 4.85 (1 H, br), 6.55-6.70 (5H, m), 7.06 (2H, d, J=8.5Hz), 9.20 (1 H, br) 

Ethvl 2-r2-chloro-4-r2-rr(1S.2fl>-2-hydrQxy-2-(4-hydroxyphenyl)-1-methylethyl]amlno]ethyj]-5-methoxyphenoxy^^ 
(Compound 19i) .. . 

[0178] 

^H-NMR (CDCI3) 6 ppm: 0.92 (3H. d, J=6.4Hz), 1.32 (3H, t. v/=7.1Hz). 2.60-3.00 (5H. m). 3.74 (3H, s). 4.31 (2H. q, 



30 



8/29/2007, EAST. Version: 2.1.0,14 



EP 1 095 932 A1 

J=7.1Hz), 4.63 (1H, d, J=5.1Hz). 4.69 (2H, s), 6.41 (1H, s). 6.76 (2H, d, J=8.4Hz), 7.07 (1H, s), 7.10 (2H, d, 
J=8.4Hz) 

Ethyl 2-[5SrhlQrQ-2-QthQxyr4-K-[[(lS,2fl)-2'hydrQxy-g'(4-hydroxypheny^ 

(Compound 20^ 
[0179] 

^H-NMR (CDCia) 6 ppm: 0.97 (3H. d, J=6.4H2). 1.33 (3H. t, J=7.1Hz), 1.43 (3H, t, J=7.0Hz), 2.70-3.05 (5H, m), 
3.90-4.05 (2H, m), 4.31 (2H, q. J=:7.1Hz), 4.51 (1H. d, J=5.5Hz). 4.55-4.75 (2H. m), 6.63 (1H, s). 6.71 {2H, dl. 
J=8.5Hz), 6.79 (1 H, s), 7.08 (2H, d. J=8.5Hz). 
Specific. Rotation [a]o^^=-6.8° (c=1 .00, Acetic acid) 

Ethyl 2-[2-(cllmethyiaiTi|nocarbopyl)-4-[g-[[(1S.2ffl-g-hydroxy-2'(.4-hydroxyph 
poxylacetate (CorTipognd 81.) 

[0180] 

.^H-NMR (CD3OD) 8 ppm 1.12 (3H, d, J=6.7Hz), 1.30 (3H, t, J=7.1Hz), 2.98 (3H, s). 3.03 (2H, t, J=:7.5Hz). 3.13 
(3H, s). 3.25-3.50 (3H, m); 4.26 (2H. q, t>=7.1 Hz). 4.80 (1 H, d, J=7.0H2), 4.85-5.1 0 (2H. m). 6.82 (2H, d, J=8.6Hz). 
6.95 (1 H, d. J=8.6Hz), 7.15-7.30 (3H, m), 7.36 (TH. dd, iy=8.6Hz, 2.2Hz) 

Ethyl 2-[2-chloro-4-[2-[[(ig,2ffl-g-hydroxy-2-(4-hydroxyph^nyl)M-methytethyl]am 

(Compound 22) 
[01811 

■•H-NMR (CDCI3) 6 ppm: 0.97 (3H, d, u/=6.5Hz). 1.32 (3H, t, J=7.2H2), 2.21 (3H. s), 2.50-3.00 (5H, m), 4.30 (2H, q, 
J=7.2Hz), 4.53 (1H, d, J=5.3Hz), 4.67 (2H, s), 6.58 (1H, s), 6.73 (2H, d, J=8.4Hz), 7.06 (1H, s), 7.08 {2H, d, 
J=8.4H2) 

Ethyl 2-[2.5-dif |uoro-4-[2-[[(1 S,2fl)-2-hydro)(y-2-(4-hydroxyphQnyl)-1 -methylgthynamlpolethyllphenoxylacetate (Copn- 
BSUDjlZa) 

[0182] 

^H-NMR {CDCI3) 5 ppm: 0.97 (3H, d, J=6.4Hz), 1.32 (3H, t, J=7.1Hz), 2.60-3.00 (5H. m), 4.30 (2H, q, J=7,1Hz), 
4.50 (1H, d, J=5.4Hz), 4.66 (2H, s), 6.58 (1H, dd. J=10.4, 7.0Hz). 6.73 (2H, d, J=8.5H2), 6.83 (1H, dd. J=11.4. 
6.9Hz), 7.09 . (2H, d, J=8.5Hz) 

Example 3 

2-[2-Bromo-4-[2-[[( 1 S.2ff )-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyllphenoxv]acetlc acid (Compound 

E4} 

[0183] To a solution of ethyl 2-[2-bromo-4-[2-[[(1S,2/?)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amino]ethyl]- 
phenoxyjacetate (327mg) in ethanol (3.3ml) was added IN aqueous sodium hydroxide solution (1.45ml). and the mix- 
ture was stirred for 15 hours at room temperature. 1 N Hydrochloric acid (1 .45ml) was added to the stirred reaction mix- 
ture under Ice-cooiing, and the solvent was removed under reduced pressure. To the residue was added water, and the 
resulting insoluble material was collected by filtration to give 2-(2-bromo-4-[2-[[(1S,2H)-2-hydroxy-2-(4-hydroxyphenyl)- 
1 -methylethyl]amino]ethyi]phenoxy]acetic acid (88mg). 

^H-NMR (DMSO-de) 5 ppm: 0.90 (3H, d, J=6.6Hz), 2.50'2r75 (2Hrm)r2;90-3.40 (3H, m), 4.46 (2H, s). 6.00-6.10 
(1H. m), 6.65-6.90 (4H, m), 7.14 (2H, d, J=8.5Hz). 7.36 (1H, d. J=2: OHz), 9.35 (2H, br) 
Specific Rotation: [a]D^=:8.3° (0=0.63. Acetic acid) 
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Example 4 

[0184] The following compounds were prepared according to a similar manner to that described In Example 3 using 
the corresponding phenoxyacetate derivative. 

2-r2-Chtoro-4-r2-rr(1 S.2ffl-2>hvdroxv-2-(4-hvdroxyphenvl)-1 -methylethynamlnolethyllphen oxylacetlc acid (Compound 
25} 

[0185] 

■•h-NMR (DMS0-c(6 + DgO) 8 ppm: 0.93 (3H, d, J=:6.7Hz), 2.68-2.82 (2H, m), 3.00-3.17 (2H, m), 3.26-3.35 (1 H, m), 
4.47 (2H, s), 5.06 (1H, d, J=2.2H2), 6.75 (2H, d, J=8.5 Hz), 6.83 (1H, d, J=B.6H2), 6.91 (1H, dd, J=8.6, 2.1Hz), 7.17 
(2H, d, J=8.5Hz). 7.26 (1H, d, J=2.1H2) 
Specific Rotation: [a]D^2,.5 79 (c=i. 01, Acetic add) 

2-r2.6-DlchlQrD-4-r2-rr(1 S.2fl)-2-hydroxy-2-(4-hvdroxyphenyl)-1 -methylethyl]aminQ]ethyl]phenQxy]acetlc acid (Com- 

pound 2e) 

[0186] 

^H-NMR (DMSO-c/g) 8 ppm: 0.88 (3H, d, J=6.6Hz), 2.60-2.80 (2H. m), 2.95-3.20 (3H, m), 4.40-4.55 (2H, m), 4.85- 
5.00 (1 H, m), 6.71 (2H, d, J=8.6Hz), 7.1 3 (2H, d, J=8.6Hz), 7.24 (2H, s), 9.40 (1 H,. br) 
Specific Rotation: [a]D^=-1 7.2<» (c=0.50, Dlmetl^l sulfoxide) 

2-f2.5-Dichloro-4-[2-[[(1 S.2ft;-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amlno]ethyl]phenoxy]acetlc acid (Com- 
poMndg7) 

[0187] 

^H-NMR (DMSO-dg) 8 ppm: 0.86 (3H, d, J=6.6H2), 2.30-2.70 (2H, m), 2.85-3.05 (2H, m), 3.15-3.35 (1 H,,m), 4.45- 
4.60 (2H, m), 5.17 (1H, brs), 6.72 (2H, d, J=8.6Hz), 6.91 (1H. s), 7.16 (2H, d, J=8.6Hz), 7.19 (1H, s), 9.33 (1H, br) 
Specific Rotation [a]D^^=-1 3.r (0=1 .00, 1 N Hydrochloric acid) 

2-r2-FluorQ-4-[2-[rn S.2ff)-2-hydrQxy-2-(4-hydrQxyphenyl)-1 -methylethyl]aminQ]ethyl]phen Qxy]acetic acid (Compound 

m 

[0188] 

^H-NMR (DMSO-dg) 8 ppm: 0.89 (3H, d, J=6.6Hz), 2.40-2.70 (2H, m), 2.90-3.10 (2H, m), 3.15-3.30 (1H, m), 4.25- 
4.55 (3H, m), 5.11 (1 H, br s). 6.55-6,65 (1 H. m), 6.71 (2H. d, J=8.5Hz), 6.81 (1 H, t. J=8.8Hz), 6.98 (1 H, dd. J=12.6, 
1.8H2), 7.14 (2H, d, J=8.5Hz), 9.36 (2H, br) 

Specific Rotation: [a]o^=-8.2* (c=1 .49, Acetic acid) j..r^-'^. Lx\j^r% -v 

2-r4-r2-rf{1 S.2ffl-2-Hvdroxv-2-(4-hvdrDxvphenyn-1 -methylethyl]amlno]ethyl]-2-methoxyphenoxy]acetic acid (Com- 
pound 29) 

[0189] 

^H-NMR (DMSO-tfe) 8ppm: 0.91 (3H, d, J=6.4H2), 2.40-3.30 (5H, m), 3.74 (3H, s), 4.34 (2H, s), 5.07 (1H, br), 6.38 
(1H, d, J=6.9H2), 6.60-6.80 (4H, m), 7.14 (2H, d, J=8.4Hz). 9.40 (2H, br) 
Specific Rotation: [a]D^2=-1 1 .0* (c=0.51 , Acetic acid) 

g-[g'ahPxy-4-B-[[( 1 g.gfl)-g-hydrPxy-g-(4-hydro?yphQnyi)'1 ipethyl^thyllfimlnolQthyllPhenoyyiqpBtic gcjd (CompQund 

30) 
[0190] 

^H-NIVIR (DMSO-de) Sppm: 0.90 (3H, d, J=6.5Hz), 1.32 (3H, t, J=7.0Hz), 2.50-3.15 (6H, m), 3.98 (2H, q, J=7.0Hz), 
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4.26 (2H. s), 4.85 (1 H, br), 6.38 (1H, d, J=8,3Hz), 6.60 (1 H. d, J=8.3H2), 6.65-6.75 {3H, m), 7.08 (2H, d, J=8.3H2), 
9.60(1H, br) 

Specific Rotation: [alD^=-8.0*» (c=0.20. Acetic acid) 

2-r2-Ben2vloxv-4-f2-rrf1 S:2ffV2-hvdroxy-2-(4-hvdroxvphenvlV1 -methylethvl]amino]ethyl]phenoxylacetic add (Com- 
pound 31) 

[01911 

^H-NMR (DMSO-dg) 5 ppm: 0.90 (3H, d, cy=6.6Hz), 2.55-2.75 (2H, m), 2.85-3.10 (2H, m), 3,15-3.30 (1H, m), 4.37 
{2H, S). 5.00-5.15 (3H, m), 6.38 (1H, d, J=8.3Hz), 6.65 (IH. d. J=B.3Hz)» 6.71 (2H. d. J=8.5Hz)» 6.82 (1H, s). 7.13 
(2H, d, J=8.6Hz), 7.30-7.65 (6H, m), 9.40 (2H, br) . 
Specific Rotation: ta]o^=-3.5** (c=0.1 7, Acetic acid) 

2-f5-Chloro>4-f2-rr(1S.2ff)-2-hydr6xy-2-(4-hydroxyphenyl)-1-methylethyi]amlno]ethyn^ acid 
(Compound 32) 

[0192] 

^H-NMR (DMSO-Cfg) 5 ppm: 0.90 (3H, d, J=6.5H2), 2.30-3.50 (5H, m), 3.77 {3H, s), 4.40-4.65 (2H, m), 6.10 (1H, 
. br s), 6.73 (2H, d, J=8.5Hz), 6.78 (2H, s), 7.1 6 (2H, d. J=8.5Hz), 9.35 (2H, br) - ' 

Specific Rotation: [a]D^=-1 e.S** (c=0.25. Dimethyl sulfoxide) 

g-[4-[2-[[(1 S.gP)-2-Hydroxy-g-(4-hydroxyphenyl)-1 'methylethyl]amlnolethyl]-g-niethyiphepoxy]acet|c acjd (Compound 
33) 

[0193] 

^H-NMR (DIVISO-de + DgO) 5 ppm: 0.96 (3H, d, J=6.7Hz), 2.19 (3H. s), 2.87 (2H, t, J=8.3Hz), 3.07-3.22 (2H, m), 
3.30-3.39 (1 H, m). 4.61 (2H. s), 4.99 (1H. br s), 6.70-6.82 (3H, m). 7.01 (1H. d, J=8.2H2). 7.06 (1H,s). 7.17 (2H, 
d,J=8.5Hz) 

Specific Rotation: [a]D^=-4.6' (0=1 .01 , Acetic acid) 

2-f2-Ethvl-4-[[f1 S.2ffl-2-hydrQxy-2-(4-hydrQxyphenyi)-Vmethylethyl]aminQ]ethyl]phenoxy]acetic acid (Compound 34) 
[0194] 

^H-NMR (DlVISO-cfe) 5 ppm: 0.90 (3H, d, J=6.5Hz), 1.14 (3H, t, J=7.5Hz), 2.50-2.70 (4H, m), 2.80-3.00 (2H, m), 
3.05-3.20 (1 H, m), 4.34 (2H, s), 4.96 (1 H, br s), 6.55-6.75 (4H, m), 6.85 {1 H, s), 7.1 0 (2H. d, J=8.4Hz), 9.50 (2H, br) 

Specific Rotation: [a]D^^=-8.7^ (c=1 .04, Acetic acid) 

2-[4-[2^[[(1 S.2fi)-2-Hydroxy-2-(4-hydroxyphenyl)-1-methylethyi]amlno]ethyl)-2.5-dimethylphenoxy)acetic acid (Com- • 
poupcl 35) 

[0195] 

^H-NIVIR (DlVISO-de) 5 ppm: 0.88 (3H, d. J=6,6Hz),.1 .82 (3H, s). 2.12 (3H. s), 2.30-2.50 (2H, m), 2.75-2.95 (2H, m), 
3.20-3.40 (1H, m), 4.30-4.50 (2H, m), 5.13 (1H, brs), 6.46 (1H. s). 6.72 (2H, d. J=B.6H2). 6.74 (1H, s), 7.16 (2H, 
d, J=:e.6H2) 

Specific Rotation: [a]D^=-30.6° (c=0.61 , Dimetliyi sulfoxide) 

2-r4-[2-[f(1S.2/?)-2-Hydroxy-2-(4-hydroxyphenyl)-1-methylethyllamlno]ethyl]r2-(trlfluorDmethvl) 
hydrochloride (Compound 36) 

[0196] 

^H-NMR (DMSO-dg + DgO) 5 ppm: 0.97 (3H» d, J=6.7H2), 2.90-3.45 (5H, m)» 4.79 (2H, s), 4.99 (1H, d. J=2.4Hz), 
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6.78 (2H, d, J=8.5Hz), 7.08 (1H. d, J=8.6Hz), 7.18 (2H. d. J=8.5Hz), 7.45-7.55 (1H, m), 7.57 (1H, d, J=1.9Hz) 
Specific Rotation [aJo^^^-S.?* (c=1 .01 , Acetic acid) 

2-f2-Cvano-4-r2-rrn S.2flV2-hvdroxy-2>(4>hydroxvplienyn-1 ■methylethyl]amlnQ]ethyl]phenQxy]acetic ad d (Compound 

az) 

[0197] 

^H-NMR (DMSO-de + D2O) ^ PP^- 0-97 (3H, d. J=6.4Hz), 2.60-2.B0 (2H, m). 3.00-3.35 (3H, m), 4.49 (2H, s), 5.05 
(1H, brs), 6.74 (2H, d, J=a.3Hz). 6.89 (1H, d, J=8.7H2), 7.16 (2H, d. J=8.3Hz), 7.21 (IH, d, J=8.7Hz), 7.51 (1H. s) 
Specific Rotation: [a]D^2=-5,7** (c=1 .06. Acetic acid) 

2-f4-r2-rrn S.2flV2-HvdrDXV-2W4-hydroxyphenyi)-1 -meth yletliyl1amino]ethyll-2-nltrophenoxy]acetlc acid (Compound 

m ■ 

[0198] 

^H-NMR (DMSO-cfe) 5 ppm: 0.95 (3H, d, J=6.7Hz), 2.90-3.05 (2H, m), 3.15-3.40 (3H, m), 4.85 (2H, s), 5.05-5.15 
(IH, m), 6.05 (IH, br), 6.76 (2H, d, J=8.5Hz), 7,16 (2H, d, J=8.5Hz), 7.22 (IH, d, J=8,7Hz), 7.50 (1H, dd, ^7=8. 7, 
,2.1 Hz), 7.81 (IH, d, J=2.1Hz), 8.90 (1H, br), 9.40 (IH, br) 
Specific Rotation la]Q^^=-^ 4** (c=0.63, 1 N Hydrochloric acid) 

2-r2-Carbamovl-4-r2-fr(1 S.2flV2-hydroxy-2-(4-hydrQxyphenylV1 -met hylethyllamlnolethynphenoxylacetic acid (Com- 
pognd 39) 

[0199] 

^H-NMR (DMSO-cfg) 5 ppnfi: 0.87 (3H, d, J=6.4Hz), 2.60-2.90 (5H, m). 4.33 (2H, s). 4.47 (1 H, br s), 5.10 (1 H, br), 
6.65 (2H, d, J=8.5Hz), 6.92 (IH, d, J=8.5Hz), 7.01 (2H, d, J=8.5Hz), 7.05-7.20 (2H, m), 7.22 (IH, brs), 7.56 (IH, 
d, J=2.0Hz), 9.54(1 H,br 8) 

Ethyl 2-r2-formvlamino-4-r2-rT(1 S.2flV2-hvdro)cv-2-f4-hvdroxvDhenyl>-1 -metlTylethyl]amino]ethyl]phe noxy]acetate 
(Compound 40) 

[0200] 

^H-NMR (DMSO-de) 5 ppm: 0.80-1.00 (3H, m), 2.50-4.00 (5H, m), 4.20-5.40 (3H, m), 6.60-8.70 (8H. m) 
Specific Rotation: [alo^S-.g^go (c=0.25. Acetic acid) 

2-r2-ChlQrQ-4-^2-f^f1S■2/?^2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amino]ethy^]-5-methox^ 
(Compound 41) 

[0201] 

^H-NMR (DMSO-de) 8 ppm: 0.88 (3H, d, J=:6.6H2), 2.30-2.60 (2H, m), 2.80-2,95 (2H, m), 3.15-3;30 (IH, m), 3.67 
(3H, s), 4.45-4.60 (2H, m), 5.09 (IH, brs), 6.53 (IH, s), 6.72 (2H, d, J=8.5Hz), 6.98 (IH, s), 7.15 (2H, d, J=8.5Hz) 
Specific Rotation: [a]D^^=-6.8* {c=1 .00, Acetic acid) 

g-[5-Ch|oro-2-ethoxy-4-[2-[[(1S.2fl)-3-hyd|X))(y-g-(4-hydroxyphenyl)-1-mQthyl^^^^ 
(Compound 42^ 

[0202] 

^H-NMR (DMSO-dg) 8 ppm: 0^87 (3H, d, J=6.6Hz), 1.34 (3H, t, J=7.0Hz), 2.30-2.65 (2H, m), 2.80-2.95 (2H, m), 
3.15-3.30 (IH, m). 3.98 (2H, q, J=7.0Hz), 4.30-4.50 (2H. m), 6.13 (IH. brs), 6.67 (1H, s), 6.68 (IH, s), 6.72 (2H, d, 
J=8.5Hz). 7.15 (2H, d, J=8.5Hz), 9.37 (IH, br) 
Specific Rotation [a]D^=-7.2« (c=1 .10, 1 N Hydrochloric acid) 
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2-[2>(Dimethy|amipocarbopyl)-4-B-[[(1S.2q)-g-hyc|ro)Q(-2-(4-hyd 
tic acid (CompQund 43) 

[0203] 

^H-NMR (DMSO-de) 8 ppm: 0.96 (SH^d, J=6.7Hz), 2;81 (3H, s), 2.90-3.05 (5H, m). 3.15-3.65 (3H. m), 4.70-4.90 
(2H, m),5.05 (1H, brs), 5.90 (1H. br), 6.76 (2H, d, J=8.5Hz), 6.85-6.95 (1H. m), 7.10-7:30 (4H, m), 8.72 (2H, br), 
9.36(1H, br),1 3.00(1 H,br) 
Specific Rotation: [al^^^^-ZJ'' (c=0.37, Acetic acid) 

2-[2-Chloro-4-[2-fnS.2ff)-2-hvdroxv-2-(4-hydroxYphenylV1-methvlethyllaminolethyl]-5-m 
(ComPQuncI 44) 

[0204] 

^H-NMR (DMSO-cfg) 8ppm: 0.88 (3H, d, J=6.63H2). 1 78 (3H, s), 2.25-2.35 (1H. m), 2.40-2.50 (1H, m). 2.85-3.00 
(2H, m). 3.20-3.50 (1H, m), 4.40-4.50 (2H, m). 5,20 (1H, m). 6.62 (1H, s). 6.72 (2H. d, J=8.47Hz). 7.02 (1H, s), 7.17 
(2H, d, J=8.47Hz), 9.33 (1H, brs) 

2-[2.5-Dif luoro-4-[2-[(1 S.2ff)-2-hydroxy-2>(4-lTydroxyphenyl)-1 HTiethylethyl]amlno]ethyl]phenoxy]acetto acid (Com- 
pognct 45) 

[0205] 

^H-NMR (DMSO-de) 5 ppm: 0.87 (3H, d, J=6.6Hz), 2.25-2.60 (2H. m). 2.90-3.00 (2H, m), 3.15-3.30 (1H, m), 4.45- 
4.60 (2H, m). 5.12 (1H, brs), 6.72 (2H, d, J=8.5Hz). 6.77 (1H, dd, J=11.4, 7.3Hz), 6.97 (1H, dd. ^=11.8, 7.2Hz), 

7.14 {2H, d, J=8.5Hz), 9.30 (1H, br) 

Example 5 

2-[2-Hydroxy-4-[2-[[(1 S.2/?)-2-liydroxy-2-(4-liydroxyplienyl)-1 -methylethyl]amlno]etliyl]phenoxy]acetic acid (Com- 
pound 46) 

[0206] To a solution of 2-[2-benzyloxy-4-[2-[[(1 S,2/?)-2-hydroxy-2-(4-iiydroxyphenyl)-1 -methylethy!]amino]etiiyl] 
ptienoxy]acetic acid (97mg) in acetic acid {4ml) was added 10% palladium carbon (wet, 50% water) (30mg), and the 
mixture was stirred for 50 minutes at room temperature under a hydrogen atmosphere. The catalyst was filtered off, and 
the solvent was removed under reduced pressure. After addition of ethyl acetate to the residue, collection of the result- 
ing Insoluble material by filtration gave 2-[2-hydroxy-4-[2-[[(1S,2/?)-2-hydroxy-2-(4-hydroxyphenyl)-1-methyle- 
thyl]amino]ethyl]phenoxy]acetic acid (77mg). 

""H-NMR (DMSO-de) 8 ppm: 0.93 (3H, d, J=6,6H2), 2.75-2.90 (2H, m), 3.05-3.50(3H, m). 4.12 (2H, s), 5.00 (1H, br 
s), 6.05 (1 H, br). 6.51 (1 H, dd, J=8.0, 1 .6Hz). 6.65 (1 H, d, J=1 .6Hz), 6.74,(2H, d. J=8.5H2), 6.83 (1 H, d, J=aOHz), 

7.15 {2H, d. J=8.5HZ), 8.90 (1H, br), 9.45 (1H, br) 

Specific Rotation: [a]D^=-3.7** (c=0.27, Acetic acid) 
Example 6 

2-[2-Dimethylamino-4-[2-[[(1 S,2fl)-2-hydr oxy-2-(4-hydroxypheny l )-1 -methy|ethy| ] amlno ] ethyl]phenoxy ] acetic acid 
(QQmpoMncI 47) 

[0207] A/,A/-Dimethyl-2-[2-dimethylamino-4-[2-[[(1S,2fl)-2-hydroxy-2-(4-hydroxyphenyl)-1-methyle- 
thyt]am]no]ethyl]phenoxy]acetamide (503mg) was dissolved in IN aqueous sodium hydroxide solution. (6.0ml), and the 
solution was stirred for 20 hours at room temperature. 1 N Hydrochloric acid (6.0ml) was added to the stirred reaction 
mixture under ice-cooling, and direct purification of the resulting mixture by medium pressure liquid column chromatog- 
raphy on ion exchange resin (Nippon Rensui Co. Ltd., DIAION® HP-20) (eluent: water/methanol = 1/0 to 1/1) gave 2- 
(2-dimethylamino-4-[2-[[(1S,2fl)-2-hydroxy-2-{4-hydroxyphenyl)-1-methylethyl]amino]ethyl]phenoxy]acet"^ acid 
(330mg). 
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^H-NMR (DMSO-dg) 5 ppm: 0.89 (3H, d, J=6.6Hz), 2.50-2.75 (8H, m), 2.85-3.05 (2H, m), 3.15-3.25 {1H, m), 4.37 
(2H, s), 5.05 (1H, br s), 6.40 (1H, dd, J=8.3, 1.7Hz), 6.55-6.65 (2H. m), 6.70 (2H, d, J=8.6Hz), 7.13 (2H. d, 
J=8.6Hz) 

Specific Rotation: [a]D^^=-l 0.9° (0=1 .06, Acetic acid) 
Example 7 

Ethyl 2-[2-c hloro-4-r2-f[(1 S.2ff)-2-hydroxy-2- f4-hydrox yphenyl)-1 -methylethyl]amino]ethyl]phenoxy]acetate hydrochlo- 
ride (Compound 48) 

[0208] To a stirred solution of ethyl 2-[2-chloro-4-[2-[[(1S,2fl)-2-hydroxy-2-(4-hydroxyphenyl)-1-methyle- 
thyI]amino]ethyl]phenoxylacetate (390mg)in ethyl acetate (6ml) was added 4N hydrogen chloride solution In ethyl ace- 
tate (500^1) at room temperature, and the mixture was stirred for 1 5 minutes. After removal of the solvent under reduced 
pressure, diethyl ether was added to the residue. Collection of the resulting Insoluble material by filtration gave ethyl 2- 
[2-chloro-4-[2-[[(lS,2H)-2-hydrQxy-2-(4-hydroxyphenyl)-1-methylethyl]amino]ethyl]phenoxy]acetate hydrochloride 
(400mg). 

^H-NMR (DMSO-de) 8 ppm: 0.96 (3H, d, J=6.7Hz), 1,21 (3H, t, ^=7.1 Hz), 2.90-3.05 (2H, m), 3.15-3.40 (3H, m). 
4.17 (2H, q, J=7.1Hz), 4.90 (2H, s), 5.08 (1H, br s), 5.90-6.00 (1H, m), 6.76 (2H, d, J=8.6Hz), 7.02 (IH, d, 
J=8.6Hz). 7.10-7.20 {3H, m), 7.40 (IH, d. J=2.1Hz). 8.85 (2H, br), 9.41 (IH, s) 
Specific Rotation: [aJo^ Vl 0.3* (c=1 .00» Ethanol) 

Example 8 

Ethvl 2-f2.5-dichloro-4-f2-rf( 1 S.2ft)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methyiethyl]amlno]ethyl]phenoxy]acetate hydro- 
chloride (Compound 49) 

[0209] Ethyl 2-[2,5-dichloro-4-[2-[[(1 S,2/?)-2-hydroxy-2-{4-hydroxyphenyl)-1 -methylethyl]amino]ethyl]phenoxy]ace-. 
tate hydrochloride was prepared according to a similar manner to that described in Example 7 using the con-esponding 
phenoxyacetate derivative. 

^H-NMR (DMSO-dg) 6 ppm: 0.97 (3H. d, J=6.7Hz), 1.22 (3H. t. J=7.1Hz), 3.00-3.45 (5H, m), 4.18 (2H, q. J=7.1Hz), 
4.98 (2H, s), 5.07 (1H, br s), 5.97 (1 H, d. J=4.2Hz), 6.76 (2H. d, J=:8.5Hz). 7.18 (2H, d,*J=8.5Hz), 7.27 (IH. S). 7.55 
(1H,s), 8.85 (2H,br) 9.41 (1H,s) 

Specific Rotation [a]D^°=-7.r (c=1 .04, Ethanol) 

Example 9 

Ethyl 2'[2-chlorQ-4-[2-[[(1 g.2ff)-2-hydrQxy-2'(4-hydrgxyphenyl)-1 ■methylethyl]amlnQlethynphenQxy]acetate meth- 

anesulfonate (Compound 50) 

[0210] To a stirred solution of ethyl 2;[2-chloro-4-[2-[t(1S,2ft)-2-hy.droxy-2-(4-hydroxyphenyl)-1-methylethyl] 
amino]ethyl]phenpxy]acetate (770mg) in ethanol (4ml) was added methanesulfonic acid (79^1) at room temperature, 
and the mixture was stirred for 30 minutes. Collection of the resulting precipitates by filtration gave ethyl 2-[2-chloro-4- 
[2-[[(1 S,2/?)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methy!ethyl]amino]ethyl]phenoxy] acetate methanesulfonate (220mg). 

^H-NMR (DMSO-de) 5 PPm: 0.95 (3H, d, J=6.6Hz), 1.22 (3H, t, J=7.1Hz). 2.32 (3H, s), 2.85-3.00 (2H, m), 3.10- 
3.42 (3H. m), 4.17 (2H, q, J=7.1Hz), 4.90 (2H, s), 5.00 (IH, m), 5.95 (IH, m). 6.76 (2H. d, J=B.5Hz), 7.02 (IH, d. 
J=8.5Hz), 7.17 (2H, d, J=8.5Hz), 7.18 (IH, d, J=8.5Hz), 7.40 (IH, s). 8.39-8.65 (2H, m). 9.39 (IH, s) 
Specific Rotation; [a]D^®=-8.8<» (c=1 .05, Methanol) 

Test Example 1 _ 

The experiment for measuring p ^-adrenoceptor stimulating effects 

[0211] Urinary bladders of male ferrets (1100 to 1400g In body weight) were isolated and urinary bladder smooth 
muscle strips approximately 10 mm in length and approximately 2 mm in width were prepared. The experiment was 
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conducted according, to the Magnus method. The preparations with a tension of 1g were exposed to Krebs-IHenseleit 
solution maintained at 37^C and gassed with a mixture of 95% oxygen and 5% carbon dioxide. Basal tensions of urinary 
bladder were isometrically measured with a force'displacement transducer and recorded. A test compound was cumu- 
latively added to the Magnus bath every about 5 minutes. Tension of urinary bladder smooth muscle before addition of 
5 the test compound was expressed as 100% and tension of maximal relaxation induced by 10"^M of forskolin was 
expressed as 0%. The drug efficacy was evaluated as the concentration of the test compound required to produce 50% 
of the relaxation (i.e., EC50 valuie). The results are shown In the following Table 1 . 



[Table 1] 



15 



20 



25 



30 



35 



40 



Compound No. 


EC50 value(M) 


24 


3.1x10-® 


25 


4.2x1 


26 


1.7x10® 


27 


1.9x10-^ 


28 


1.9x10'^ 


29 


9.8x10'® 


30 


6,8x10® 


31 


1.1x10® 


33 


1.6x10® 


35 


1.0x10"® 


36 


1.3x10-^ 


37 


5.3x10'® 


38 


■1.6x10® 


40 


4.1x10® 


43 


3,4x10-^ 


46 


6.6x10® 


47 


6.3x10® 


48 


7.4x10-® 


49 


7.2x10'^° 


(R,R)-BRL-37344 


1.6x10® 



Test Example 2 

45 ThQ ^xpgrlment fpr mee^gMring Br^drenocQptQr stimMteflng Qffgcts 

[0212] Atria of male SD rats (250 to 400g in body weight) were Isolated and the experiment was conducted accord- 
ing to the Magnus method. The preparations with a tension of 0.5g were exposed to Krebs-IHenseleit solution main- 
tained at 37*^0 and gassed with a mixture of 95% oxygen and 5% carbon dioxide. The cardiac contractility was 
so isometrically measured with a force-displacement transducer, and heart rate was recorded via a tachometer. A test 
compound was added cumulatively. Increase of heart rate per minute after addition of 10"®M isoproterenol was 
expressed as 100%. The drug efficacy was evaluated as the concentration of the test compound required to produce 
50% increase of heart rate per minute (i.e., EC50 value). The results are shown in the followingTable 2 



37 



8/29/2007, EAST Version: 2.1.0.14 



EP 1 095 932 A1 



[Table 2] 



10 



15 



20 



30 



Compound No. 


ECcn value(M) 


24 




25 


7.0x10'^ 


26 




27 


4.9x10'^ 


28 


3.0x10*^ 


29 


>10''* 


30 




31 


>10'^ 


. 33 


3.1x10'^ 


35 


3.8x10"^ 


36 




37 


3.3x1 0'^ 


38 


5.8x10'^ 


40 


3.5x10'^ 


43 


5.8x10-^ 


46 


2.1x10-^ 


47 


>10''* 


48 


1.7x10-5 


49 


6.8x10'^ 


(R.R)-BRL-37344» 


2.7X10-^ 



35 . 

Test Example 3 

The experiment for measuring B^-adrenoceptor stimulating effects 

40 [0213] Uteri of pregnant SD rats (pregnancy day 21) were isolated and longitudinal strips approximately 15 mm in 
length and approximately 5 mm in width free from the basal plate were prepared. The experiment was conducted 
according to the Magnus method. The preparations with a tension of 0.5g were exposed to Locl<er Ringer solution main- 
tained at 37*C and gassed with a mixture of 95% oxygen and 5% carbon dioxide. Spontaneous contractions of myo- 
metrium were Isometrically measured with a force-displacement transducer and recorded. A test compound was 

45 cumulatively added to the Magnus bath every 5 minutes. The drug efficacy was evaluated as the concentration of the 
test compound required to produce 60% of the inhibition of uterine contraction (I.e., EC50 value) by comparing the sum 
of uterine contraction during 5 minutes. after addition of. the test compound with the sum of uterine contractions during 
5 minutes before addition of the test compound which was expressed as 100%: The results are shown in the following 
Table 3. 

50 



[Table 3] 



55 



Compound No. 


EC50 value(M) 


24 


1.0x10-5 


25 


1.4x10-5 


26 


1.4x10-® 
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[Table 3] (continued) 





Compound No. 


EC50 value(M) 




27 


4.9x10-^ 


5 


28 


1.8x10*® 




29 


3.9x10-® 




30 


2.5x10-^ 


10 


31 


1.9x10-® 




33 


1.3x10'^ 




35 


1.8x10® 




36 


2.0x10-5 


15 


37 


7.6x10-5 




38 


2:6x10-® 




40 


1.0x10-® 


20 


43 


5.3x1 0"5 




46 


2.1x10-^ 




47 


1.7x10;5 




48 


5.2x10-^ 


2S 


49 


6.1x10-® 




(R,R)-BRL-37344 


9.0x10*^ 



30 Test Example 4 
Acute toxicity test 

[0214] To male ICR rats of 4 weeks age was administered orally ethyl 2-[2-chloro-4-t2-[[(1S,2R)-2-hydroxy-2-(4- 
35 hydroxyphenyl)-1 -methyIethyl]amino]ethyl]phenoxy]acetate hydrochloride at a dose of 2g/kg. No death of animals was 
observed during 24 hours after the administration with the time course. 

Claims 



40 1 . A phenoxyacetic acid derivative represented by the general formula: 



tge:^, ....... 




50 

wherein R^ represents a hydroxy group, a lower alkoxy group, an aralkoxy group, an amino group, or mono 
or di(lower alkyl)amino group; one of R^ and R^ is a hydrogen atom, a halogen atom, a lower alkyl group or a lower 
alkoxy group, while the other is a hydrogen atom; R"* represents a halogen atom, a lower alkyl group, a halo(lower 
alkyOgroup, a hydroxy group, a lower alkoxy group, an aralkoxy group, a cyano group, a nitro group, an amino 
55 group, a mono or di(lower alkyl)amino group, a carbamoyl group, a mono or di(lower alkyl)carbamoyl group or a 
group represented by the general fomnula: 

-NHC0R5 
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wherein represents a hydrogen atonn or a lower alkyi group ; the carbon atom marked with (R) represents 
a carbon atom in R configuration; and the carbon atom marked with (S) represents a carbon atom in S configura- 
tion, or a phannaceutically acceptable salt thereof. 

5 2. A phenoxyacetic acid derivative represented by the general formula: 



10 




15 wherein R^^ represents a hydroxy group or a. lower alkyi group; R^ Is a hydrogen atom, a lower alkyI group 

or a halogen atom; R'^^ represents a tower alkyt group, a halogen atom or a hydroxy group; the carbon atom marked 
with (R) represents a carbon atom in R configuration; and the carbon atom marked with (S) represents a carbon 
atom in S configuration, or a phanfnaceutically acceptable salt thereof. 

20 3. A phenoxyacetic acid derivative as claimed in claim 2, selected from the group of 



2-[2-bromo-4-[2-[[(1 S,2/=?)-2-hydroxy-2-(4-hydroxypheriyl)-1 -methylethyl]amino]ethyl]phenoxy]acetic acid, 
2-[2-chloro-4-[2-[[(1 S,2fl)-2- hydroxy -2-(4-hydroxypheny I) -1 -methylethyl]aminolethyl]phenoxy]acetic acid, 
2-[2,5-dichloro-4-[2-[[(1S,2f?)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amlno]ethyl]phenoxy]acetic acid, 
• 25 2-[4-[2-[[(1 S,2fl)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyl]amino]ethyl)-2,5-dimethylphenoxyJacetlc acid, 

. 2-[2-hydroxy-4-[2-[[{1 S,2fl)-2-hydroxy-2-(4-hydroxyphenyl)-1 -methylethyljamlnolethyilphenoxylacetic acid, 
ethyl 2-[2-chloro-4-[2-[[(1S,2/?)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amlno]ethyl]phenoxy]ace^ 
and ethyl 2-[2,5-dichloro-4-[2-[[(1S,2/?)-2-hydroxy-2-(4-hydroxyphenyl)-1-methylethyl]amino]ethyllphe- 
noxy]acetate, or a pharmaceutically acceptable salt thereof. 

30 

4. A phannaceutical composition comprising as the reactive ingredient a phenoxyacetic acid derivative as claimed in 
claim 1 , 2 or 3, or a phamnaceuticaliy acceptable salt thereof. 

5. An agent for the prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypermotility, 
35 pollakiuria, urinary incontinence, depression, or the diseases caused by biliary calculi or hypermotility of the biliary 

tract, which comprises as the active ingredient a phenoxyacetic acid derivative as claimed in claim 1 , 2 or 3, or a 
pharmaceutically acceptable salt thereof. 

6- A method for the prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypermotility, 
40 pollakiuria, urinary incontinence, depression, or the diseases caused by biliary calculi or hypermotility of the biliary 
tract, which comprises administering a therapeutically effective amount of a phenoxyacetic acid derivative as 
claimed in claim 1 , 2 or 3, or a pharmaceutically acceptable salt thereof. ^ . 



7. A use of a phenoxyacetic acid derivative as claimed in claim 1 , 2 or 3, or a phamnaceuticalty acceptable salt thereof 
45 for the manufacture of a pharmaceutical composition for the prevention or treatment of obesity, hyperglycemia, the 

diseases caused by intestinal hypermotility, pollakiuria, urinary incontinence, depression, or the diseases caused 
by biliary calculi or hypermotility of the biliary tract. 

8. A use of a phenoxyacetic acid derivative as clalnied in claim 1 , 2 or 3, or a phanmaceutlcally acceptable salt thereof 
50 as an agent for the prevention or treatment of obesity, hyperglycemia, the diseases caused by intestinal hypemno- 

tility, pollakiuria, urinary incontinence, depression, or the diseases caused by biliary calculi or hypermotility of the 
biliary tract 

- 9. A process lor the manufacture of a pharmaceutical composition for the prevention or treatment of obesity, hyperg- 
55 lycemia, the diseases caused by intestinal hypermotility, pollakiuria, urinary Incontinence, depression, or the dis- 
eases caused by biliary calculi or hypemnotitity of the biliary tract, characterized in the use, as an essential 
constituent of said phannaceutical composition, of a phenoxyacetic acid derivative as claimed in claim 1 , 2 or 3, or 
a phannaceutically acceptable salt thereof. 
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